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Abstract

Informed consent for whole-genome sequencing (WGS)-based newborn screening presents
distinctive ethical and legal challenges, particularly in balancing parental consent given on behalf
of the child with the progressive realization of childrens rights. This study examines the issues
discussed in the literature and proposes consent frameworks that are responsive to evolving clinical
and societal contexts. A systematic literature review was conducted in accordance with PRISMA
2020 guidelines, analyzing 19 empirical, normative, and legal studies. The synthesis identified
persistent tensions between safeguarding parental autonomy and ensuring the child’s future self-
determination, alongside challenges in determining the scope, timing, and format of genomic
information disclosure. International models increasingly adopt dynamic consent processes,
such as staged consent or re-consent upon reaching legal capacity. These approaches illustrate the
feasibility of aligning clinical utility, public health objectives, and rights-based ethics within large-
scale genomic programs. Based on its findings, this study recommends the implementation of
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staged consent mechanisms, transparent disclosure protocols, and procedural safeguards
tailored to domestic legal and political frameworks. Such evolving consent practices are
expected to support the development of ethically robust and socially sustainable governance for

WGS-based newborn screening.

Keywords: whole genome sequencing; newborn screening; informed consent; parental
consent; best interest of child
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Table 1. Database-Specific Search Strategy

ok A B89, WGS 713 A4 AEZAL 5] A Tt Shpe] t=olet 2AS A
4o% FE e g,

A HAL 20259 59 129+5E PubMed, Scopus, Bioethics Research LibraryE &
ol o, Iy 32 RISSEFE AT HAH]| A, Research Information Sharing Ser-
vice)?} KISS(H2st<&g K, Koreanstudies Information Service System)E ]85t
A AAo| AFEE 8 719 EE 7 HloEH|o| A9 HA 2o wet 23S g &5
#oH, Table 13} .

= glo]EH|o] A(RISS, KISS)Y] 3%, ‘WGS(whole genome sequencing) F+ ‘A4
FAAEA o] 2hz ol AlE - 2Fo|A A9 AREA] got AM RIZET} vl 2tk
olof wpzt 27] HMolA= 2EA goldl FARHANE 7|2 7|9ER AT olF
HOH o g WARAA, AFdE 7|HNEFE FAsto] 71 AMS AASHl oY, AA| 3

/=2 2
7HeE 282
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7|2 thadt 2t (1) AORE tICE 3 A, (2) WGS e AdE
A(whole exome sequencing, WEO)¥} Z2 544 &4 7|&S 7|¥lo=2 st A+, (3
-5 AAC tgt &4 - {3 =9E ZATE A, (4) Fof E= TolE 2
9, (5) 20154 5¢ o] SxtH £, (6) AE(full-text) &Rlo] 7Hs3t FA-E Lot
A 72 She=E o2 SHsto] HESI
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23] 2= Excel, Google SheetsS &-85f0] S8 B3] AA, A AKX A, AE 2

Category 1 Category 2 Category 3
Key , “ » “genome” OR “sequencing” OR “whole genome “informed consent” OR “consent” OR
word infant” OR “newbom sequencing” OR “exome sequencing” “proxy consent” OR “parental consent”
PubMed “genomics” [MeSH] OR «
Scopus MeSH “infant, newborn” [MeSH] OR “sequence analysis” [MeSH] OR |nrfg;rrle[ﬁ/|ce:%r|1_|s]egtR[MeSH] OR
“infant” [MeSH] “whole genome sequencing” [MeSH] OR “exome “p Y
sequencing” [MeSH] parental consent” [MeSH]
Bioethics
Research Newborn AND genomic sequencing AND consent OR proxy consent
Library
RISS Newb ;
KISS ewborn AND genome sequencing AND consent

RISS: Research Information Sharing Service, KISS: Koreanstudies Information Service System.
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PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources

Identification

Screening

[ Identification of studies via databases and registers

[ Identification of studies via other methods

Records identified from
Databases (n =489)
Registers (n =0)

Records removed before

:

Records screened

(n =426)

Reports sought for retrieval

screening: - .
Duplicate records removed Records |_denl|ﬁe_d from
il Websites (n =0)
~ (n=63)

Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n =0)

Organisations (n =0)
Citation searching (n =4)
etc.

»| Records excluded

(n = 387)

Reports not retrieved

(n=39)
I

Reports assessed for eligibility

(n=39)

[ Included ] [

Studies included in review
(n=19)

v

(n=0)

Reports sought for retrieval

(n=4)
I

—»| Reports excluded:

Reason1(n=2)
Reason 2 (n = 16)
Reason 3 (n = 5)
efc

Reports assessed for eligibility
(n=3)

Reports not retrieved

T (=)

Figure. 1. Systematic review flow diagram.

Table 2. Quality assessment criteria

of sl “&HstA ZIH(1H),

I5< 5 £A 94

AR ZH0.54), 2

0.
FES ABHOR BT

B AR =S AT 5 AT

v

Reports excluded:
Reason 1 (n=0)
Reason 2 (n =0)
Reason 3 (n =0)

7ol A 2010] Rofsiginh. & AAe AR SE40R 199 Z32 ARG
@, 0/0.5/1)3 5, A2 HEL} EOE &6 HE 2&oIith YA P2 ¢4 4o 4
A= s dstar, &7t ofE R A AB3AY 5HE B7HE B9l AT A4S A5k

B7kAL 2k AlZ%= Cohen's k2 AREoFATE HA| oA £=0.72 (95% CI: 0.65—
0.79)2, 4utd o2 HAH 3ol sfdol= 29 YA Lg Bt} 53] AZYAE 7|5t
9] 4 W) et FA L= £=0.74F =2 YAE Uit FEEEE 7|50l H| 1A

No. Authors Score

Q1 Does the adopted research method address the research problem? 1/0.5/0

Q2 Does the study have clear research objectives? 1/0.5/0

Q3 Does the study specifically discuss key ethical and legal issues related to the consent framework? 1/0.5/0

Q4 Does the study go beyond enumeration by offering quantitative, qualitative, or normative 1/0.5/0
arguments? ’
Does the study analyze institutional problems related to the consent framework within a legal/policy

Q5 context? 1/0.5/0
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AR AL AA BRDZ B0 utet S35t 2 2R A, 0 AL, A A
A, Vg 37 5 718 3RE Fstel AT i L koo RS weie /1% ARE
Fg3Agct. olo] R 82 8 AN, 1Lty MBS S g2l - WA F
2 A9 MR QST 2 A9 WE W AR R sy F
AA kel 94 Y w25,
EF, B AL 2 BR8-S Q% A4, v TIL, HEH0 R SYE 4 - ¥
H

ZAE 49 WRR YISk ololA 2 A9 R ) Al =HE o9 WEE BRsto]
A - 50| A Aol 94 HEL =23 5, B 7o ¥EH 02 U 23S ol
consensus), YA ivergence), a1 H2A A 9 policy implications 55
( ), 24 2](di ), 2183 AW A sk(policy implicati )= FLE5}o] A
Alsheiet
Table 3. Selected primary studies
Study Q1 Q2 Q3 Q4 Q5 Total
McCullough et al. [19] 1 1 0.5 1 0.5 4
Botkin [20] 0.5 1 1 1 1 45
King & Smith [21] 1 1 1 1 1 5
Sénécal et al. [22] 1 1 1 0.5 1 45
Anderson et al. [23] 1 1 0.5 1 0.5
Iskrov et al. [24] 1 1 0.5 1 0.5
Diamonstein [25] 0.5 1 0.5 0.5 0 25
Brownsword & Wale [26] 1 1 1 1 1 5
Koplin et al. [27] 1 1 0.5 1 0.5 4
Armstrong et al. [28] 1 1 1 1 0.5 45
Bick et al. [29] 1 1 0.5 1 0.5 4
Clark & Boardman [30] 1 1 0.5 1 0.5 4
Pichini et al. [31] 0.5 1 0.5 0.5 0.5 3
King et al. [32] 1 1 0.5 1 0.5 4
Ulph & Bennett [33] 1 1 1 1 1 5
Vears et al. [34] 0.5 1 1 1 0.5 4
White et al. [35] 1 1 1 1 1 5
Leblond et al. [36] 1 1 0.5 1 0.5 4
Knoppers et al. [37] 1 1 1 1 0.5 45
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1. 917 XjZo| Yty £4
WGS 719F Aol AE gl A 9] o] 2] 52J9} obs9f Ao it 23 F 199
< 243 Z3}+= Table 49 2t
WGS 718t Al4ol AEAN A Rme] 2B oler ofe] Welo] Tt shed BAL A
Zto] Agof| wheh F7F FA1E Hol1 Qlok. & EAo] 23 1999 d7E AREE A
B 201598 E 201997H4] 27] 57k 9%+ 1-28 FE9] 47t HRE o] F 67
He] 9157} o] Fol A W, 202041 ] 202413714 HT SUZLS AT BBo| FA5| 27}
st} 12-13W 9] A7t FFZ o8 drHE Itk E3] 2022\ 202340 22 4519
A7} W o] 71 Bt AT BEL HYlTh olFe AT 1 AN A V1%
O P a} H|E FAaR Q8] WGSS| 4 8ol FAsEHA, ojof pHtE]= &4 - HA
4o gt S0 Talo] RAF 0 £urE|9l8-2 vhelgict,
Table 4. General characteristics of included studies (n=19)
P Parental Right Population Ref.
No. Year Authors Nationality Methods TR of child type
. ) ) Critically ill
1 2015 McCullough et al. United States Normative/Analytical approach o newboms [19]
Botkin Healthy newborns
2 2016 United States Narrative literature review o o + critically ill [20]
newborns
: . ; Normative ethical analysis with
3 2016 King & Smith United States literature review o o Healthy newborns [21]
- - Healthy newborns
Sénécal Multinational . ; M h
4 2016 Comparative legal analysis ) ) + critically ill [22]
etal. (EU, Canada) newboms
Qualitative study (interview,
5 2017 Anderson et al. Canada thematic analysis) o o) Healthy newborns [23]
Iskrov . o Healthy newborns
6 2017 etal Bulgaria Quantitative survey study ) ) + critically ill [24]
’ newborns
; ; —— Qualitative study (reflexive Critically ill
7 2019 Diamonstein Virginia analysis) o o newbormns [25]
8 2021 ~ Brownsword &Wale ;. i0q kingdom  Normative ethical analysis o Healthy newborns ~ [26]
. - Adults
Koplin Multinational . . . b .
9 2021 ’ Normative ethical analysis o ) + critically ill [27]
etal. (Australia, UK) newboms
10 2022 A"Qf’ glong United States Quantitative survey study o o Healthy newborns [28]
. — Healthy newborns
1 2022 eBtlgll( (mglt'l?:}t'oﬂéél) Narrative literature review o + critically ill [29]
. , laly, newborns
12 2022 Clark & Boardman United States Normative legal analysis o o Healthy newborns [30]
13 2022 Pichini United Kingdom Mixed methods o Healthy newborns ~ [31]
Kin Multinational
14 2023 ot aSI; (US, China, Narrative literature review o o Healthy newborns [32]
: Australia, Europe)
. : Normative ethical analysis with
15 2023 Ulph & Bennett United Kingdom literature review ) ) Healthy newborns [33]
16 2023 Vears et al. Australia Qualitative study (focus group) o o Healthy newborns [34]
17 2023 White et al. Australia Quantitative survey study o o Healthy newborns [35]
18 2024 Leblond et al. United Kingdom Qualitative study o Healthy newborns [36]
Multinational
19 2025 Knoppers et al. (Canada, Conceptual analysis ) o Healthy newborns [37]
Australia)
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WA EA22], /IEEAB37], WHEHE g8 2 =8[20,25,29, 31 32,34] 5 9T &
SHOE WGS 75t Aol AEAARS] o]} gt ]% HEFS AAAT 5HS ¢4 39
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gjola] & Atk ZA|of X5t 7 th] T2 A ET R Qi) webA &2
A At Ao /g4 ZpolE AASHHA =, TA] A9] AA| WehZ Hhgs) =

% 13kstdal, EAE A5 ‘healthy newborns+critically ill newborns 2 &

—

2 )
o 32 :l
lﬂ

-+

Lmﬁr&r{nrlrmﬂiﬁ
N
it
I ru
r}01r

ol
Rl

c
g_°£ 30 o 2 mu

F
s}

At 20 5 Sl S0 @t ARSI A Fat NS A
She}. o] gHROA WGS 71¥h Ao} AeziAle] Sel4 - A Zuio] et ke o)t
o2] B354 2ore-S ofelatl.

1989 FRlol4 Ao ST Ge) - WA FAS 49 W2 A48T, 4 B
O AR =9 59 W Basle] B9 A - 5 4 A

o gt

2. WGS(Whole Genome Sequencing) 7|8 21440} MEZAL0| CHSH 0| MEH
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Table 5. Key research findings

Topics Categories Sub-categories Consensus Divergence Policy implications Interconnections Ref.
Consent should :
Parental consent Disagreement Guarantee the .
, is a complex be understood exists on whether parents' right to Par(_en‘tal rights and (21]
fgfggglﬁir:]s structure that asan;?rrne tlr;an aparent's rightto  refuse and ensure oglt}i"c(:iﬁ ”_ggtsa?g?]t.s [28]
ethical and Ieg al intarsects with rocedurepaimin know’ should take they are not right togknO\‘/)v can (32]
leqiimac 9 legal, ethical, and P to genuinel 9 precedence overa  excluded from the cor?ﬂict with a child's  [34]
9 Y psychological rom%te are%tal child's 'right not to medical system for Tight not to know. 137]
contexts. P autongmy know'. exercising this right. 9 ’
In cases of The consent Psychological context
Design reflectin critically ill process should be The moral and Provide sufficient  and consent procedure
. gchol i calg newboms, the  adjusted based emotional burdenon  counseling and are interconnected: a  [23]
Guaranteeing gng emot?onal consent process on the parents'  parents from 'inflicted time for reflection to  parent's psychological  [25]
parents' rights contexts should consider psychological ought' related to reduce the parents' burden can hinder [27]
the parents' state and the secondary findings.  emotional burden.  autonomous decision-
emotional state.  clinical situation. making.
An institutional :
! The right to refuse
Lack of sufficient n efégquegoélés'ire M-gt]tei}e?:c??:gzggnt must be explicitly Policy design and [9]
Institutional information on arents can svstem that communicated parental autonomy [20]
requirements for  the right to refuse mgke clearand  se argtes mandato to parents, and are linked: institutional [21]
the realization of ~ makes genuine autonomous anrc)j optional as ecg an institutional conditions directly
substantive rights  consent difficult choices basc-,f)d on disegse framework should affect parents' [31]
for parents. throuahout the characteristics be in place to enable  substantive choice. [34]
conser?t process. : autonomous choice.
The consent process
: hould provide
All children S ” e
. ) . opportunities Child's rights are
Ensuring Ch||drr,n e;)r_e r][ot thave;fth_e ”tgh.t Conflict {')etween for children to connected to the (22]
Autonomy and merely oDJeCts 0 participate In aparents proxy participate in state's responsibility:  [26]
Decision-Makin of protection but decisions that decision and a decisions based on  the state can mandate  [30
- 9 moral agents to affect them and child's future self- : ) (30]
Rights be respected to express their determination their developmental  screening to protect a [35]
Guaranteeing P : o pinions ’ stage, and their right  child's life and health.
children's p ’ not to know' must be
autonomy guaranteed.
4o 4 Disagreement on i The parent-child
The child's 'best The child's ' Decisions should be h . s e [19]
Multi-layered interest' can 'best interest' V‘i’ggpezrt.tgﬁ oﬂfjt based on the child's re%m?r'g iﬁn;j sﬁgltlg s [23]
phheslo,  boplapreed  SRepTEY  bodamedss MLt orfemson apaents (2
standard survival through in all actions priihelhd decision-makers PO SCLEMEIRAT - [35]
early detection.  concerning them. futu%e auton om?/. preference. autonomy. [36]
Parents and Parents desire
healthcare access to all The information
Diverging views professionals Genomic data genetic information, ~ Amore segmented  disclosure process is (4]
on the scope of have different is viewed as a while healthcare  choice, including the  a key institutional link  [30]
information to be views on lifelong health  professionals believe 'right not to know,"is  connecting parental [35]
disclosed the scope of resource. disclosure should necessary. rights and child's [36]
- information to be be limited to what is rights.
gfy isntgprﬁgﬁgtr']og disclosed. clinically useful.
consent The re-consent [28]
Procedures . Information disclosure
Need for review are needed to Riﬁacgn:r?gén?r Limitations of the pi;%(t:i?&?or::"szte%e and child's rights are (29]
of information allow children congent' s opt-out approach to ensure that as _ Intertwined: re-consent  [30]
provision to participate in necessary as the Versus the need for a adults. children have acknowledges the [31]
procedures decision-making p ry specific opt-in model. y - child's developing 35
as thev mature child develops. control over their autonom [35]
Y ) genetic information. V. [36]
: . Clinical utility and
WGS_dcan detect The inical Ct(?]ncerns g_)(lst about Adg_pt a t{er’?d consent system 27]
Clinical utility and awider range e cinica © Over-diagnosis reporting sralegy jnteract: the complexity
the legitimacy of _Of diseases but utility of WGS and psychological  that categorizes and of information [31]
cgnsent Y also has a higher is generally burden caused by  discloses information necessitates a [34]
rate of uncertain recognized. clinical uncertainties based on clinical redesian of the [37]
findings (VUS). like VUS. utility. 9
consent procedure.
Clinical Utility & Design a consent
Public Heaith For WGS to Disagreement 9 R
succeed as a h on whether fully process that Policy implications and
" - ) e essence of ’ , considers the social acceptability [27]
Public legitimacy public health public health is informed consent realities of a public are linked: failure to
of newborn program, it must or an 'appropriate o [31]
the overall health f health program address ethical issues
genomic maintain a high ; consent' model is . [34]
screenin articination improvement of more effective in through national can threaten the trust
9 re?te ang social the population. i Universal | discussions and in a public health [37]
acceptance panicigation stakeholder program.
) : participation.

WGS: whole genome sequencing, VUS: variants of uncertain significance.
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WGS 715t Aot AR ok Thsdt 15 0] dhifo] ojel, meld FAEA &
Folo} stul, A MSl/E BejE4E of5e] HAY o]olo] Bjg A3t Htto] AFHr}
351, olefe THE FA2 A /120l Wegslo] k. UNCRCE: oF5o] AHAlolA 3%
2 T BE A4 T4 Folsha o)A EYY UelS elshe, o] el A - 9
5el3h FHsiA of5o] e o] Hlas) BT olof 3 WAIST) Wby ozl ¥
2 Bolselo] Qi Hauo] FsH gk, RE Aok B} olfsti Held 4 Y=F
A - AT AAE 2ok Yok AHE AN AR, B3 WAL $ue] B
7H8as A9OE, ok5o] A0 Ot ERY 4 9 ol S S(assendS £
FEHES AL YO, o]t ol FolAg ALHOR FH] 97 BAH FA 2
ofShETH22]. olat Fe Rt AiE YAls el o] obgel ulg) A71a%
3} 2148 9o 2 gtk A3e AR E3] 4ol B 399 2] 49 =7
2 A3 olojo] glowl uhy A Helvlol XSz, Sg AR B4 ofii Rush
offe} ool T T AAT AYSEE fusH Fo] wiH sk Aok A7 Er,
olefat HolH, BRIk A S ThAls] AR Meehs A9 Apie] ‘WA e Al HE

3] Te WAt 9rH26,20) 5 RS HEH WL of5e] Helg 9% FAT 4%E
SRS, 47 F9 AAL oleid Wetol o5 48H AYUY 23S 0lF 5 UES
449 Bazt gk

WGS 713t Aok A AACIA L ‘oR5e] HAe] ool o] B4 Tt 272
Agk Aot AT AH FAZ 7] of2f9), A4&HS oA ZAYA

E‘H‘(?)__- =
7)%0] RE3IT) ofo] AR FRL A4 FUL A M) Fsl, = 4 99 An
2 AR oF5] AT A S ol WO SIHUTH23,27). ole Btdte]

UNCRCOl w29l ob5a} il BE 20)4] ‘ok52] H419] o]o]'e mefshof 3t ofo]
w554 9 ob5 Y] 2] AES BRI B 4 rks sl AXETH37). 1
2t ob5 9 o]olat 7150 o]e} WiEA ABA 9] o], HA1 o]e] U AEH
2 22870l 52 Yol, 715 wele] BeA9l ofshAleh AL8lA Wt A Tesk
o= 34 489 Bask ks BHE A7) HeHI0,35],

Aot LAY FUT SAohE T 4 U B, T ob5 Y B AL BE
& Aelot Aol TAT o] FAE 4T 4 9lov, ol o5 WS AYHOR WA
3171 912 AL ojskd % Sk o eI HEsk RIS s el 2L obEY
selo] RESHAE 1202 B R, 4elo) A1 AAAY ArhAel AEH BES

AL oRITH21]. olejet YL e F40] ohd ok Eele] 241e] ololo] wet 2
He e ek 2 A8} Yolrlol ks BT AR AZolHE 4elo] J 7t
A AAE Bl deto] AXE|E St ol 7] Ak} Aflolaks AuAAe] B4

AL ok5] A4 AZ123T, HAY o], Tel3 7k A Aol BFHa
#3S ZABET 9100, 47 Fo AAL ot T Aol 13 28T 5 Ut &

A=A YA 25 BRI} UL AT oF5S Bes] BB GOR BA) 9,
2 EQY 5 U =68 FAZ QAL ot 8L, Y B AA e A
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gols AHAdS Ald iRlo] AHAle] A gt SAES FXH o 55 Ut
= B oz st FAEL dAEA 164 AEE =84 oAAA 9 Moty og A
Ao, ‘AE Bhe ‘=HA F9 (independent consent), ‘2% AMAE (review their
decision) 59 554 E8Z ARSI QUTH31,36]. o= F4A Hlol8 7t BAY A7
Ao &g & vk EFAS BHgst, RE9] By 2%d} obs wi 27123
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= ot AgkS 2719 HA 7hsAdo] e 3848 BN
I QI 53] o] AT o] 7]&o] FAstL £7]0f| A|m 7hett H¥ES AvH o R
2 = 734 Aol A Yol A AlAYore] AEE Bt o 7]
UL 7F25HTH34,371. ERE 7]E AP the= A% 0] A1 E =52 5= ot
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AP P T2 ESAAS Yo HAc B2 83 FHHAL 7159 AEd fdo
= o]0l 4= Qlth= A 4o] QUTH34,37]. ol=gt WA ESAALL ©ed] =4 1HARY
< Yo, £AHFER)Y olsf F23 R AT S 7RISt FA|A A 284S A4t
tt.
AH A= E5] HESHE AF} F70(categorized results disclosure) @F TAA A}
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SOE U= & UoH27]. ol A A3t A e} - FEIF 2219] 7EX| e A5
e} of 3o AHE WS AFY 4= JLF o, FA0] EZ 83 JHE HREE &
o|1 IA AHo| YFH 5 YLF otz 124 FAZ 752271
A9 4719] o9 2SS TEHoE Aol it A AR FAF =Y Al 71E A
of MEHALY] =2 Fol&Z FAol= SAlol, MER 7|&0] of7lsh= 494 - A4 £
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2 =8/J(public acceptability) 5 FFEA &2& FAIok= Ao] E4Ho2h= Hol %
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AAE 20239 F=2] The Generation Sutdys= WGS 7|9F Ao} AHAALE =71 5
| 2208 =Q5t7] {s H4 108t B 2o AT USRS AlYstglon, A= &9
23} ol AL FolE Fol 2 A YA 5 AAE T Al Wk v
FlTH3 1.

YR ZRoA= WGS 718t ABAATE 4 18483 35544 7HAE BF Alsd

Ao, AAARI 59 Iy E AU FAT HiEo] o] FoJRAA] ¢k AE-, 25| 5F

B n2 3o AT HEAAS AT & okal Baskeiet27,34]. E3] S04
71€9 B4 2203 £AE 1T o), ‘FEe AR 7|9kek AP 5 (fully informed
consent) Bt} ‘A&t Fo(appropriate consent) ZES Aeigo 24 ExoE -G A
H A RS £0l1 HHA &2 fAstE = o] AtEAT24]. AAF i 4
Aot Agk A7 7|20 Qlo] dAska d3kd Y& niAG= Ao FQsith= 7ol A7
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9|9} H o 2= Y31,
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1. WGS(Whole Genome Sequencing) 7|t AlA40t MEZHAL S2| HIH AHA|2|

s}

A AollA =& Yl 7HA] ®MF= WGS 715 Aol ABAAY] 59 AA Ayto]A
32 ST AL AT WGS 7[5 Agor AEHAR] 52 AAlE Fio] F2e ofE
o] e BAolehe w54 IAIE sidst] {5l e Aol mE ©AlA 57 el 2
83t of BE WL AR ddA 78493 3FEAA SR ]tolA HAE ofof .
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24 - Al w2t oM AFshe B F2E osjEn, RO A& dd ok
|2 27124 E Atolofl A g2 EASHoF et A1) iy ekt o] FA) A4l A
373 olojo] gl H dif FEIt 8 o5 BHdhe A7, okee] UA o= dE'et
4o & 3ler, ol 59 AA7} ot delE AdAor HAse Wdow A

rst
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https://www.e-kjme.org | 221



ot=olzR2|3t3|X| X283 H33: 2025E 98

222 | https://www.e-kjme.org

2w
Vg §84 TERA Tl
Ao} AR 712 AARE B8 4 g A8E 7] W)

ol
19
i_:“
.
il
3
1o
oiN
Fo
rst
ok

ol
o
N
ok
i
=
()
w
N
=

mr ok
o
i
s
ot
ndk

ok
it

o &
>,
ox flo
o,

> N
=

-
)

L=k

£
ox.

=2
>,
£
09{_:
fjo
Jo
X,
ol
rlr
offl
1o
2
A
0,
e
fo
_orlr‘
H
rOlA
oi
o
o
B
=
il
[
ui)

e

o>

lzi

FE b oox J

i lo

= Ll
v

2L KU o
o x
o s

o
S 1

O
g o, B YEAE FAISHEA R FIo] AR AEdE 4
=2 7IHhe e A2 A= AR 8433 A& Ths e B0l

2

2 Ao =& T H Y AHE U HF - Aot dix - dES 23, dF A

=

d
2]
- .

A, e 9 o] et WE (els AEE ) As1ERe B sl Y &
gt ALY fAAF At el A 162412382 F8oto] MAH RIS FE ¥
T 8o sl oy, @Y AAlle ok de] B, dA A F9 A, FE ¥
A5t 5 AR AR B AR 7 FA sk E3E, 20249 HARA| oA Tt TH)Ay
A2 DTC #AAAL 7ol =3l ol AAR FARRRR WA Hi2] ]l o] &2 & 79k
2 AA S eHjoF sttt 9, nlduRt did Al 7k =] Tk - w914 B
4 A&, A 7hs AFoIA AAFE A2 E£F 284 5ol == 1y
Jd =2 A 71E HATE S2E 21l FY=E AU AslE He AR A=
urA o] 9] 2w (38], vtolH|olEl 5 thE Zopoll A= o2t dE] AE - Also] FAE
AR 2 AR ARl

AYAT A A2 A AS2T AR S 2AA 7 7R 719 A oF AR AR
o] 544< HhgstAl R A AstH, {4 716k Agor AEHAL A SoAA F4 B
7ol A - A8 873 39]. HEo] Ul Al WA A Aot
B AR AYHE 22, oFsd] e o] mE oA ZFU o] B A7t vk E
o] YA Gt & AFolA FAE 2RSS FR9| who] 4 b5 A9 o]ols F&
3] HASHA] g o ae A5, 53] A7) g et o] A4 dF2 vAe
A7) disf FRe] Fo=E FEHA] FHal £ UNCRC Al1227} 1+743k= oks2]
oA 2Ad Fofdo] =Y 424 age 7R, AR dAF B Hole ol
bl

H

I, AR EE IR B, A23R Y
Eo] sttt MR A2le JEFAY] Bk Sy ¥
of et} 51-&=H, A2 A oA FAAd B 22| 9] o]go] a4-H: FAAHAH
AT R 715 BE o= ABaey Al FAskE o] glom, $4 SolAt dAF
A 7152 1097 HESIEE 29I, #E FA A4 I 23 7159 BE VIRt



Y, Q% 2SI, U, ZAR - HYQHA 2A7|8 AOE MEZIA O] M NS et 7K Sana

L

WGS 719t 4ok A A R Add71ol ol2717HA19] 7] Bt 714 AE4s
Zoh, A AL 715 HE A% SHCE A Qo] A =2 A7 9] By
79 B A9 A - we 77t SE3| F2oE ] A gtk oz ]ls) A7)
AT 57 de A=A L& HEs] ofdtke A EARH.

g H2 AAF B ARe 23 7159 BE 713k 109 HAAOlA #5kaL 3o,
Aot Ao B2 WGS A 44E 1T o g4 E"* ojxe] A4 AEA7
7Fe e 4 Bt 717k Y B2 AIRZIAIR BE5] AFE 2871 Al A7 H%ﬁr
ddsiAE, Aot A1) A7t ofE7]9] 27 o]t A o] -] A7 2% Hol &

A= T, Ha By 9o 717 B SR B A8 YRS Hot gEs] ot H*%M
|7

AT AL SHo|ME, Hojg #|o] A9 HTg £13] sk, 7HEAz - HE
A - ZAIE 5 71 Be d3S duEA #85he S0l Hasith 7]l AR
FAA AR =AE i”ﬂ e A= sH, Holg B2 FA= =7 Ev A 87
e Qmr)e % SHoR Fske o] gEfZoln. o] utzt Hlojg e 7|,
7 - Y FEVIE, A0S R ARA Ee] -2 227t ATH40).

Sdod, I W - ZﬂE— FI Fo)e] &5 ofF A7 BA T ¢3S SEI] FEHA
ZeT}. WGS 715E Aol AL =9 Ao @ R F2)9] i ejet 774 ges}, @ of
o g 9AE o] BA, O FE 7 e ASeet Al A €A, @ 7] B 24
7123 Holg e FA - Hdo] geeks WY - Ao qHskd dart Al ol
2 a7t olFojd o, 3FEA 20| FAZ &S] oA Fref A )
ol&<] mjH A2 dZ 27 |= A Fgol 7Hs i

(i

1-11
Lrué

=]
U

3. &% - YHY HA

A AdE = @ A H - A A S
Xd%ﬂ«lg} 7131@/\«1 24 %"Jiﬂr olF HsH| A%t FF IAE AR AL = A
20228 =7MYEER g ol A Bt TAl o th ) A R RE Al diet 4 7hel=
2491 7} 20249 HEAATF oA L M=l o] A AgHE YA Thol =kl
22} Ao d g Are] /) oA el o] AASRE sk S8 A 24
£ AlZeteh 22y @9 Ao EE= WGS 718 Aot AEHA & Al A7) 5= o
A =0 Az}, AE I HeY, T8 1 B} o}=o] HE #yt Z2-2 Bkl S A A
& &9 2B Foke A Al ofd) weh, & At ol #AES FAIELR
CHR AL Bt ok Aobstarat gt
AR, WGS 718t AEAAY] 59 dal= 71 7}01’:3}0194 FHAE FAsHH, 71€4]
43} HRo| B veIe YW AL BRsit Al Sol, Tl db A ¢
1 A T B ZROICRISL S B 53} sl T ol % L ot
WGSellA B/ == Hiet wlolE 9t 4714 o] ¥s} 7hs/de aefstd 719 59 F4
oL} A WeterE "E‘OW o Sl 53] A 54, 24 9, e A
WA, Ao 2244, 5 A4 7R 52 ol a7 2 A9 bigt R4 A
Aol gFH. of=et AAte] Adsk: 71£9] E544S WYshs SAO, 22 8% A

mm'

IOJ

L lm

https://www.e-kjme.org | 223



ot=olzR2|3t3|X| X283 H33: 2025E 98

224 | https://www.e-kjme.org

= s 3 A A = ofoF gt
E”ﬂ EHH Z]X]S B o4 Ags oghyoz Zii]ﬂh'a‘(actionable) =2
Aot 411, "=l oA A A4 TholEEkel 2 HMEFY] AH HHE F
Aol =11 Utk ol EARel 7HEoA AR ou 1 A=F Y ] 7Fset A
Ho| St ”74]% O]ﬂr I8y & Ao HES o9 THoA= FE} A
= 7FsAdol RAY ESHARE Wol, ERAA AEIA Zﬂ"‘]j}ﬂ% %3 A7 B
1=l ol et ¥y 7‘}01% % 2% Al 9 489 2AL 54, Yot AE A
<ol gk AHE] A ko] IHgof BHEA] wheE|ojok & Aot £7], Eﬂﬂ A3 5 €]
oA AtH AFZ Eil HAZ(tiered disclosure)dt f-AH A4 -84 7|&S v
0]—__]__ 9\10]4‘ E—_QJ—A]‘E‘:.‘_ ]ﬂo( US) A‘]O]7] tﬂ“tﬂ XLQ]- /Kﬂl] _\_]-EZ] X—}__H;_ E‘{-O{}:T)‘]— lﬂ_’_
of thgt AlEete 7|E2 FEoith FF A AAA = olet 54 < Hrh A4
WA oA BR7E QUok ol e A Aol A Al #2449 1719} =4, 4
of7F AE HITHol| et I ZpolofA HIFRHY. FHoAE FHo| AH g7t A}
2 B3/ AtoloflAl AARt #3S of9A HAFT ARJA ] et A5 =97t D asie
A, TehaQl oAk Aghd Q4 7hol =il o] =4St 0]F 59(double consent) &
A= AA A AR Foet A3 Bt A A5 E TETOEHN FHOA 19 Az B
etk oA Boh A" Folw, 3 $49 59 Zﬂﬁ] Aotk Hol A & A+
o] FASf A= gigol itk T2y o] RE 49 A4 FRo] HET Qlof, Rt
A5 thAls Agst et FE AlE Ju vkek A7) 5 WOH oot A A4S 7H
T UEE Ao o7t k. ], RV £ At (dol] E /407 EE)E 4
H 37 o i, 24 e, QuA 59 oF 52 Y 5 Qe 12 E I oEHN, 52
7F SEARI At obd 529l 75;‘4 3’—}14 O] E]E% St Zolt}. ERF ofso] At wh
FAYEA gt SAES
14%}% AESH uJ_g,j]. Mq-

ﬁ—i‘i

ﬂ.l

= E’WOE «li ﬂvﬁﬂl 1* ° %‘HOﬂ *O}D%MZ] 0‘% %}Oﬂ*ﬂ E}%‘Zﬂ XPOH 3010]
SARIG FAF o=, AL A A M9 a1 il-2A; 7 &5 A5, AAA A Al
~"lo] B, 723 Aot AAolE Bolsht BE 97t Ri AA G R AT ARs}
ALk fusks ey Fo] 4ol Urehd 4 ok £ ATol4 A &3 Fed oo 1z

QI3 Ee g Beke oA R gIgo] k. wehd YAlst 44 AL TR
o)gxlo] Rrole] 25 53] YRS Weo] Aoy, AHL AP S Gl AAE A
i} A A AE vidshe Aol a5ttt

TRAEo R, FFEA ZeaoA ] 5o e AEA oz JE SAjet oA 2he]
AE A= ste YA Wzhe EHl= sHHA L, ol & AT A7 S35 A HiEo]
gh= AT 53 SollA A AT et ok WGS 719k AlAor AEANe} 22
gt A1 52 I Qlo], o] ¥ 7hs et A Al AA, 27] A= 7k
2o Ak 9 & AT} 2+ ZA Q] A o]l HEks| Adgst= Aolth &4, ¥
ol B, IFE X HHF ALz QI A FEe A Asfof . o]
S A AR g AR AeAdn de] Bl dAd=ElE] 79 dole - 3
- A Aol TS EAA RHE oY A BT e T FR AAE 2
TR o] FsiAE Astar LAl FE AlFol2hs A ol A @FolA &

¢

mlo



IR, REZ, Aot AEY, AR - IR 247 L0 HEHA SO AA JHES fIet HAX 280

7S AReke Azt - 1 - ol o] A%k 719 S AN 2T 4 U A
9 H5 AAZ vtaishor & Fold.

4, A2 BHA|

B QAT WGS 719 Aol AuziAle] 4 - 5o AAe A 824 - A A2
AAH 02 BAsGO, thaat e SAZ £k,

A, B A7 AAE B0 PHE0) AR A8 YA olslmARY] AHt A4S
27 ureistA] 23k ol 20154 59 o] F WEH Jof B o] o =S B4
Ao HIT, B3] Ao} thy AT FAIME 5 AA =08 BAH0R thE BHlo
237] o]t w2 AT Balo] B aE W8T AR50 s4o] ol 4]
Qolom, FF AToIAE 45 UAHNL HERA 5 14 RS Bsto] e} welsie
59 A7 474 9be 25T Bast ok

B, 2 A7} 5 A £ Y A0 248 E BAR A 44 A
WGS AT 34 - WS 1 Ao AYS A ojzAle] wan 94 ArolA i 5
£ 917 QU4 A e, AL BAle) 22 T G} 3 WA 2
Ak 5 AFNAE JRAS o AR ol WR A2HH AUS AT 7]
sro 7Y ezt 9o, oleiet AL A B TERA AA A A 42
o g AFS1A 323 g GAo] WaHolof s,

I il

|

fifo

rlo

V.28

B AL WGS 714 Aol AR AAelA A7 - 59 AAS FHoE, Fio] Fojohof
59 el 2 0] QelA - 9A AYS AAH0R BAstth. 24 29, $r9) 5
Ao} ol50] A2 A - AV1ARAL FHS A 2&o] Was Y Joln], A1 T
W9Ioh 5O B AE R84 3FRAY FFHL olefd /K YL AHeE 7
A 4A 49o] A S5, BAH F9, 4% olF B § 3]
S g} 22 ARA AL Bn 349 e 728 ofs 1 SH02 4440
2 A% yero e AAE 4 gk

£ A7 FolA ob $8] SR e WGS Z14t Aol 4EEAe F9 AA
o2 B 98, A Lol AVl WA AR AR AEstett. B3

19
ox,
b
do |
ofl
Mg
2

AAA 29 18 B9 oAb el Al gl Aol TR & 3o 5o Ue)
o} o5l e k] 39, AR B el 5O A, YA 484 % FERAL 4TA
2 FH0% g4 04 A4 B EESUT EW, o) B F A 2 A3

of W3 B4 $UFORA, JHL T B U4 TtolSelo] v WSt £t of
F9 471259 2 9 92 B 2, 718 doje Bel L A5 B waye
B2 o] o $5 AL AR A2 AN Lefsior & TAH Bk
A,

A ANFOZ, HA, WGCS 7 A4jor A AAY 59 BAL V148 BAT 3F
B B2 A9E BES BF NI 034 722 444D 887t Uk B4,

;%

https://www.e-kjme.org | 225



ot=olzR2|3t3|X| X283 H33: 2025E 98

226 | https://www.e-kjme.org

opgol Agdel Egsly] A7H] dAA R YR FAEE oldete W - A=A FAE vt
Agto g, 5| tj2|5o)e} of5o] 27124 A 719 4714 #8Z ZRafof Tt A,
T7h AFhollA FFEAA BT ARH F8E frASHEAE, FEet ofF Zzte] A
& HdA0r RAY 4 e &8 AT B4 71EE vhds]of gt

AEH 0, WGS 7|5t Aot AEHAR: YA - FF5EAA FA o] AAE, 1 A%
7Fs T AL T AA7E 5o} obs Wl 7F U BASIL, 71& WA ALY
A 714 Wsks whgsts Weko R dAEEA o 2 Qi & A7 A EA T A2
FE Il WGS 719t Aot A Al=E sk g2l os &9l - 2dsh] 9
3t Fg EE nhS 5 918 Aotk ©

0

Ol

REFERENCES

1.  Park HY. Newborn genetic testing for early diagnosis of rare diseases [Internet]. National
Institute of Health; 2025 [cited 2025 Jun 2].
https://www.nih.go.kr/ko/bbs/B0000007/view.do?nttld=12700&menuNo=300829&pageIndex=

2. Kim YG. Newborn screening should be systematized and led by the government, rather than
implemented indiscriminately by the private sector [Internet]. ZDNet Korea; 2025 [cited 2025
Jun 2].
https://zdnet.co.kr/view/?no=20250408125327

3. Park KJ, Kim JW. Perspectives on next-generation newborn screening. Lab Med Online
5(4):169-175.
https://doi.org/10.3343/Im0.2015.5.4.169

4. KoNIBP. Clinical guidelines for newborn screening genetic testing [Internet]. KoNIBP; 2022
[cited 2025 Jun 2].
https://nibp.kr/xe/info4_5/227556

5. Friedman JM, Cornel MC, Goldenberg AJ, et al. Genomic newborn screening: public health
policy considerations and recommendations. BMC Med Genomics 2017;10(1):9.
https://doi.org/10.1186/s12920-017-0247-4

6.  Hopkin H, Kinsella S, Evans G. Implications of whole genome sequencing for newborn
screening. UK National Screening Committee; 2021.

7. Boston Children’s Hospital. BabySeq2 — Implementation of genome sequencing as sscreening
in a diverse cohort of infants. Boston Children’s Hospital; 2024.

8. Genomics England. The Generation Study Protocol V3.0. Genomics England; 2023.

9. Lunke S, Bouffler SE, Downie L, et al. Prospective cohort study of genomic newborn
screening: BabyScreen-+pilot study protocol. BMJ Open 2024;14(4):¢081426.
https://doi.org/10.1136/bmjopen-2023-081426

10. World Health Organization (WHO). Guidance for human genome data collection, access, use
and sharing. WHO; 2024.

11.  United Nations (UN). The United Nations convention on the rights of the child. UN; 1990.

12.  Yang JH, Kim JE, Lee IH. Ethical considerations for return of results in genomic research. |
Korean Bioethics Assoc 2023;24(2):69-86.
https://doi.org/10.37305/JKBA.2023.12.24.2.69

13. Lee JH, Cha HJ, Seo EJ, et al. Clinical return of secondary genomic findings: legal and ethical
considerations in South Korea. Korean ] Med Law 2025;33(1):265-290.
https://doi.org/10.17215/kaml.2025.6.33.1.265

14. Ahn E, Kang H. Introduction to systematic review and meta-analysis. Korean ] Anesthesiol


https://www.nih.go.kr/ko/bbs/B0000007/view.do?nttId=12700&menuNo=300829&pageIndex=
https://zdnet.co.kr/view/?no=20250408125327
https://doi.org/10.3343/lmo.2015.5.4.169
https://nibp.kr/xe/info4_5/227556
https://doi.org/10.1186/s12920-017-0247-4
https://doi.org/10.1136/bmjopen-2023-081426
https://doi.org/10.37305/JKBA.2023.12.24.2.69
https://doi.org/10.17215/kaml.2025.6.33.1.265

YR, FH, YA - HYQTAH 247|8H MMOH HHAL SO M LS 9ISt HAN 2D

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

2018;71(2):103-112.

https://doi.org/10.4097/kjae.2018.71.2.103

Mertz M, Strech D, Kahrass H. What methods do reviews of normative ethics literature use for
search, selection, analysis, and synthesis? In-depth results from a systematic review of reviews.
Syst Rev 2017;6(1):261.

https://doi.org/10.1186/s13643-017-0661-x

Li F, Ruijs N, Lu Y. Ethics & Al a systematic review on ethical concerns and related strategies
for designing with Al in healthcare. AT 2022;4(1):28-53.

https://doi.org/10.3390/ai4010003

Khan AA, Badshah S, Liang P, et al. Ethics of Al a systematic literature review of principles
and challenges. In: EASE 22: Proceedings of the 26th International Conference on Evaluation
and Assessment in Software Engineering.; Gothenburg, Sweden; 2022. pp.383-392.
Kitchenham B, Charters S. Guidelines for performing systematic literature reviews in software
engineering. Evidence-Based Software Engineering (EBSE); 2007.

McCullough LB, Brothers KB, Chung WK, et al. Professionally responsible disclosure of
genomic sequencing results in pediatric practice. Pediatrics 2015;136(4):€974-¢982.
https://doi.org/10.1542/peds.2015-0624

Botkin JR. Ethical issues in pediatric genetic testing and screening. Curr Opin Pediatr
2016;28(6):700-704.

https://doi.org/10.1097/MOP.0000000000000418

King JS, Smith ME. Whole-genome screening of newborns? The constitutional boundaries of
state newborn screening programs. Pediatrics 2016;137(Supplement_1):S8-S15.
https://doi.org/10.1542/peds.2015-3731D

Sénécal K, Thys K, Vears DE et al. Legal approaches regarding health-care decisions involving
minors: implications for next-generation sequencing. Eur ] Hum Genet 2016;24(11):1559-
1564.

https://doi.org/10.1038/ejhg.2016.61

Anderson JA, Meyn MS, Shuman C, et al. Parents perspectives on whole genome sequencing
for their children: qualified enthusiasm? ] Med Ethics 2017;43(8):540-542.
https://doi.org/10.1136/medethics-2016-103564

Iskrov G, Ivanov S, Wrenn S, et al. Whole-genome sequencing in newborn screening—
attitudes and opinions of Bulgarian pediatricians and geneticists. Front Public Health
2017;5:308.

https://doi.org/10.3389/fpubh.2017.00308

Diamonstein CJ. Factors complicating the informed consent process for whole exome
sequencing in neonatal and pediatic intensive care units. ] Genet Couns 2019;28(2):256-262.
https://doi.org/10.1002/jgc4.1097

Brownsword R, Wale J. In ordinary times, in extraordinary times: consent, newborn screening,
genetics and pandemics. BioLaw ] 2021;15(Special Issue 1):129-153.
https://doi.org/10.15168/2284-4503-778

Koplin JJ, Gyngell C, Savulescu J, et al. Moving from ‘fully’ to ‘appropriately’ informed consent
in genomics: the PROMICE framework. Bioethics 2022;36(6):655-665.
https://doi.org/10.1111/bioe.13027

Armstrong B, Christensen KD, Genetti CA, et al. Parental attitudes toward standard newborn
screening and newborn genomic sequencing: findings from the BabySeq study. Front Genet
2022;13:867371.

https://doi.org/10.3389/fgene.2022.867371

Bick D, Ahmed A, Deen D, et al. Newborn screening by genomic sequencing: opportunities
and challenges. Int ] Neonatal Screen 2022;8(3):40.

https://doi.org/10.3390/ijns8030040

https://www.e-kjme.org | 227


https://doi.org/10.4097/kjae.2018.71.2.103
https://doi.org/10.1186/s13643-017-0661-x
https://doi.org/10.3390/ai4010003
https://doi.org/10.1542/peds.2015-0624
https://doi.org/10.1097/MOP.0000000000000418
https://doi.org/10.1542/peds.2015-3731D
https://doi.org/10.1038/ejhg.2016.61
https://doi.org/10.1136/medethics-2016-103564
https://doi.org/10.3389/fpubh.2017.00308
https://doi.org/10.1002/jgc4.1097
https://doi.org/10.15168/2284-4503-778
https://doi.org/10.1111/bioe.13027
https://doi.org/10.3389/fgene.2022.867371
https://doi.org/10.3390/ijns8030040

ot=olzR2|3t3|X| X283 H33: 2025E 98

228 | https://www.e-kjme.org

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

Clark CCA, Boardman FK. Expanding the notion of “benefit”: comparing public, parent,
and professional attitudes towards whole genome sequencing in newborns. New Genet Soc
2022;41(2):96-115.

https://doi.org/10.1080/14636778.2022.2091533

Pichini A, Ahmed A, Patch C, et al. Developing a national newborn genomes program: an
approach driven by ethics, engagement and co-design. Front Genet 2022;13:866168.
https://doi.org/10.3389/fgene.2022.866168

King JR, Grill K, Hammarstrém L. Genomic-based newborn screening for inborn errors of
immunity: practical and ethical considerations. Int ] Neonatal Screen 2023;9(2):22.
https://doi.org/10.3390/ijns9020022

Ulph F, Bennett R. Psychological and ethical challenges of introducing whole genome
sequencing into routine newborn screening: lessons learned from existing newborn screening.
New Bioeth 2023;29(1):52-74.

https://doi.org/10.1080/20502877.2022.2124582

Vears DE, Savulescu ], Christodoulou J, et al. Are we ready for whole population genomic
sequencing of asymptomatic newborns? Pharmacogenomics Pers Med 2023;2023:681-691.
https://doi.org/10.2147/PGPM.S376083

White S, Mossfield T, Fleming J, et al. Expanding the Australian newborn blood spot
screening program using genomic sequencing: do we want it and are we ready? Eur ] Hum
Genet 2023;31(6):703-711.

https://doi.org/10.1038/s41431-023-01311-1

Leblond M, Galati M, Roberts J, et al. Co-creating the experience of consent for newborn
genome sequencing: the generation study. Public Health Genomics 2024;27(1):210-227.
https://doi.org/10.1159/000541935

Knoppers BM, Bonilha AE, Laberge AM, et al. Genomic sequencing in newborn screening:
balancing consent with the right of the asymptomatic at-risk child to be found. Eur ] Hum
Genet 2025;33(2):182-188.

https://doi.org/10.1038/s41431-024-01677-w

MOHW. (2024). Study on direct-to-consumer genetic testing guidelines for minors [Internet].
MOHW; 2024 [cited 2025 Jun 2].
https://www.mohw.go.kr/board.es?mid=a10411010200&bid=0019&act=view&list_
no=1484522

Lee E, Chung S, Kwon Y]J. Policy recommendations for the implementation of genome-based
newborn screening: an analysis of major country cases. Korean ] Med Law 2025;33(1):349-
377.

https://doi.org/10.17215/kaml.2025.6.33.1.349

Kim HS. Genetic information utilization and legal responsibility. Wonkwang Law Rev
2025;41(1):87-109.

https://doi.org/10.22397/wlri.2024.41.1.87

National Institute of Health (NIH). Clinical guidelines for secondary diseases in Koreans
[Internet]. NIH; 2024 [cited 2025 Jun 2].
https://www.nih.go.kr/ko/main/contents.do?menuNo=301123

Kim NK. Hermeneutical understanding of disabilities and law legal policy of gene testing in
Korean bioethics and biosafety act. ] Korea Bioeth Assoc 2015;16(2):67-84.


https://doi.org/10.1080/14636778.2022.2091533
https://doi.org/10.3389/fgene.2022.866168
https://doi.org/10.3390/ijns9020022
https://doi.org/10.1080/20502877.2022.2124582
https://doi.org/10.2147/PGPM.S376083
https://doi.org/10.1038/s41431-023-01311-1
https://doi.org/10.1159/000541935
https://doi.org/10.1038/s41431-024-01677-w
https://www.mohw.go.kr/board.es?mid=a10411010200&bid=0019&act=view&list_no=1484522
https://www.mohw.go.kr/board.es?mid=a10411010200&bid=0019&act=view&list_no=1484522
https://doi.org/10.17215/kaml.2025.6.33.1.349
https://doi.org/10.22397/wlri.2024.41.1.87
https://www.nih.go.kr/ko/main/contents.do?menuNo=301123

