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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

o A 283, WGS 7]3 A4 AEZAL 5] A et Shpe] t=ole} 2AS A
4og FE et g

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

= glo]EH|o] A(RISS, KISS)Y] %, ‘WGS(whole genome sequencing) F+ ‘A4
FAAEA o] 2h= ol AlE - 2Fo|A A9 AREA] got AM RIZET} vl @l
olof wpzt 27] HAolA= 2EA goldl FARHANE 712 7|9ER AT olF
HOH o g WARAA, AFdE 7|HNEF Fsto] 71 NS AAISHl oY, A 3

/=2 2
7HeE 282

A

o

Aot o Al FAA AARE tEH AW - 59 AlA ] et =9E tE =
o= FAE A4skal

7|2 thadt 2t (1) AoRE tCE jF A, (2) WGS e ARdE
A(whole exome sequencing, WEO)¥} Z-2 544 &4 7|&S 7|¥o=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 g ot
A FE2 She=E o2 SHsto] HJESI

A9} 712 o j’Jr gt (1) 4dete EH*LE ot A, (2) AHd Aabke O A )

=

i)
Mo oMo mx Ao

23] 2= Excel, Google SheetsS &-85f0] S8 B3] AA, A AR 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

off sl “&HstA ZIH(1H),

P3E 5 £A 94

AR ZH0.54), 2

0.
FES ABHOR ST

B AR =S AR 5 AT

v

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

B7tolle A 2010] Rofsigint. & AAE AR SE40R 199 232 ARG
@, 0/0.5/1)3 5, A2 HEL} EOE B HE 2&oIth YA P2 ¢4 4o 4
A= s dstar, &7t ofH R B AB3AY 5HE B7HE B9l AT A4S A5k

B7kAL 2k AZ%= Cohen's k2 ARZoFATE HA| IHoA £=0.72 (95% CI: 0.65—
0.79)2, dutd o2 HAH 3ol sfdot= 29 YN EE Bt} 53] AZHYAE 7|5t
9] 4 W) et FA L= £=0.74F =2 YA E Uttt 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 10.5/0
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 AAH BRDZ B0 uret S35t 2 2R A, $Y AL, A A
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FgAgct. olo] B 82 A AX|, 1Lty MBS ST g2l - WA F
2 A9 WFR QST 2 A9 WE W AR R s F
AA kel 94 Y w25,
EF, B AL 2 BR8-S Q% A4, v TIL, MEH0R SYE 47 - WA
H

ZAE 49 WER YISk ololA 2 A9 R ) Al =HE o9 WFE Bsto]
A - 50| A Huke] 94 HHL =23 7, BY o ¥EH 02 U 23S ol
consensus), YA ivergence), a1 H2AA 9 policy implications 55
(. ), 24 2](di ), 2183 A A 5k(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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I, g+ ZAnt

1. 917 XjZo| Yty £4
WGS 714F Aok AE gl A 9] Frof 2] 52J9 obs9f o] it 23 F 199
< 243 Z3}+= Table 49 2t
WGS 718t Aljol AEAN A Rme] 2B oler ofe] Welo] Tt sk d BAL A
7to] Agof wheh F7F FA1E Hol1 Qlrk. & EAo] 23 1999 75 AEEE A
B 2015958 E 201997H4] 27] 57k 98+ 1-28 F=9] 47t HRE 0] F 67
H] 157} o] Fol 7 W, 202041 ] 202413714 HT SUZLS AT BBo| FA5| 27}
sto] 12-13W9) A7t FFZ o g drHE ek £3] 2022\ 202340 22 4519
A7} W o] 71 Bt AT BEG HAlTh olFe AT 1 AN A V1%
O P a} H|E FAR Q18] WGSS| /4 280l FAsEHA, olof pHteE]= &4 - HA
4ol gt S0 Talo] A 0= £urE|9lS-2 vhelgic),
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 ) Healthy newborns [21]
- — Healthy newborns
Sénécal Multinational . : M h
4 2016 Comparative legal analysis o ) + 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 o ) + critically ill [24]
’ newborns
; ; —— Qualitative study (reflexive Critically il
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]
: I 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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Table 5. Key research findings

Topics Categories Sub-categories Consensus Divergence Policy implications Interconnections Ref.
Consent should ’
Parental consent be understood Disagreement Guaraqtge the Parental rights and 21]
, is a complex exists on whether parents' right to e
Conditions structure that as more than aparents'rightto  refuse and ensure child's rights are (28]
for securing : : a simple pare 9 conflicting: a parent's
: intersects with - know' should take they are not : [32]
ethical and legal . procedure, aiming right to know can
o legal, ethical, and : precedence overa  excluded from the o) o [34]
legitimacy ; to genuinely e h conflict with a child's
psychological romote parental 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?:g?: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 aspecg an institutional conditions directly B31]
substantive rights  consent difficult : h framework should affect parents'
for parents. throcuhc;:gi? the biﬁ:?a%?eﬂgfése 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 Children are not have the right Conflict between for children to connected to the 22]
merely objects to participate in a parent's proxy I h ) S 26
Autonomy and of protection but decisions that decision and a participate in state's responsibility:  [26]
Decision-Making p P decisions based on  the state can mandate  [30]
. moral agentsto  affect them and child's future self- ; :
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.
The child's'best ~ The child's Disagreementon  Decisions should e the parentehid - 4q)
Multi-layered interest' can 'best interest' interest' should based on the child's " ghts arg inastate 23]
e bostiorests  asmaiming  conseraton - bedefinedas | GRS oftension:aparents (27
standard survival through in all actions priihealhd decision-makers PO SCLEIEIRAT - [35]
early detection.  concerning them. futu%e auton om?/ preference. autonomy. [36]
Parents and Parents desire
healthcare access to all The information o4
Diverging views professionals Genomic data genetic information, ~ Amore segmented  disclosure process is (24]
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 isr]tigorprﬁgﬁgtrl]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 | ecessary as the  VErSUS the needfora 4 e thildren have  acknowledges the [31]
procedures (;esc:ﬁg)n;nn::mgg child develops. specific opt-in model. control over their ch|k; Etg%ﬁ]oplng [35]
Y ) genetic information. V. [36]
. . Clinical utility and
WGS_dcan detect The inical Ct(?]ncerns g_)(lst about Adgpt a t{er?d consent system 27]
Clinical utility and awiaer range e cinica € Over-diagnosis reporting salegy interact: 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 : 37
findings (VUS). like VUS. utiity. cornes(izist'%?o%fetgfre (371
Clinical Utility & ;
Public HeaI)tlh For WGS to Disagreement De;ggeasgct)ﬁ:;e " Policy implications and
—— succeed as a The essence of  ,On Whether fully considers the social acceptability — [27]
Pug:c'% (Ieevs)lljt(l)n:nacy rgu?gﬁqhﬁ?mst public health is g]rf%rnn]gd Crgn?gt]é realities of a public are linked: failure to [31]
: program, it m the overall health ppropriat health program address ethical issues
genomic maintain a high : consent' model is / [34]
h P improvement of e through national can threaten the trust
screening participation : more effective in ; : ; f 3
rate and 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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gols AHAdS Ald lRlo] AHAle] A E gt SAES FXH o 55 Ut
= B oz st FAEL A=A 164 AEE =H4 oAAA 9 M3t og A
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