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M 2 CfDNA ZALS] 25 B9, 1969 AEf3lsiazo] &
Ao Heleq YRAAE AW MEE FAEG Y, g AL
01710 ZIQN E7F Foll @A; ofolE EAkSE Aol FEskAl Hlth ol
AEfABARES BAC] ook Eiol AlEE 3|EAIA B
U AFsEE AR, AE AV Fak =oA 2 gl ote] A, ANAE WE, Fxd HAFS )T ot
Om(Lee, 2007), 20101 ©o]F 3 YAle] By Ao] 3041= o A o)l vk TFT)S LA ko] wHsh
z317] Al&sted, Axf 1w 2AMES] FTlel| uhE Abd 7] Ax oAz BAl dF ol o} AlEE ©]E% DNAZAL
oAl A7 S7Fskal Q1T Statistics Korea, 2011). & (cffDNA)7} 7Fa3HAl H o, ol& vHH5d a3 AAb
5] 713ot HAARE dER AR AR 2dd HARE F (Non-invasive prenatal genetic screening testing; NIPT)Z}iL ™3

271 il F8E& d™skE S Hoke gy 4] AE g8kt Cumming, 2009).
Atz AAY A &4 =97t FuE kel gtk I % Ak AEAAbel A §AAAE AR e &
FUAE 71gold ) Xk o]F oabdA % st A g A&sta, @ ¥R AR e ARE AFE &
B &I BEARAN Afole] dE sfAo] o]Foix] Ug HoE I|qE Eou JANL ofAE nFEA AR
2] oFobr sk AR, BARA HEIL Abele] Fheld AL A848 B8 FF AAARAAATE A i)
WA AEE mkEshr] flste] eHlet =2f7) o]ox|aL 9l AR A=7f oiA AddE A Bl A5e] ol
Abglo]thHui, & Bianchi, 2013). ©]o] AAZISE ddsl=

THKim, 2009; Son, 2010).

1 Eek 19 AARES Hold] fd HARE sk, Hiol TSRS HA AR ALl ko] gukE A4S ZEE
oA mAl= A¥E At AR FRE kel 2 I AR Aol @”0}74] iAo zy, SnlE Ak A3
S AHH AAE dolgkony, 2011 119 FE vlFelE 9§33 A A ARE w7198 287t Qlok
BA U glof MxEE o]83sted DNAZAKcell free fetal DNA;
cffDNA)E A&} THHui & Bianchi, 2013). ©]9} o] FHAl o4l =X
AP EYHRA fAAA) R, WA AslA B
(Ethical legal and social issues; ELSIs)oll #HAo] Rolx]ar it} HHEA A f31 ZARNIPT) S a4 23 dhud
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=g B 30 AE At & =l Abd AEA NIPT ¥ =io] g<=x|o 54st7] A2kt 2007'd o] =
AbgE A -l A @A Qs ksl WHEEs Al g o 3E ] =i A AR £ 34
Srataat st (NIPT) &2 cffDNA FARE 23Hsto] 1739] +=io] A
gom T FEL Skt el Skl o HAH| Aol A
1 HHH 247y 13|o] HAAESEE o]gdA HAH Iy +d 29E S
oz U AEAAe A9E FAAAe S AES F
FAY L =] =29 4% EBSCO (eBook Business 2 AFe] B4 E(Table 1)S 7l#star, olol upel A 19
Collection), Google Scholar, Primo Central, Pub med| 4, =} o Fde BT 2 dF i B EFE B AT
=l A= ehershEA Hhitp:/kiss kstudy.com/), EEAT FAIgE FRAE] oA} gl ATEEE U eE itk
% B W] A(http://www riss kr/indes.do) ol A AR A A} npRIg o =2 10 oY AR E 52 NS ATt
(Prenatal screening testing), AP A {7473 AK(Prenatal A2 4219 =oHEE AA FE I A /sl
genetic diagnostic testing), H]3%4 A £ HAWNIPT) = Ay} Weks HE AN olet T2 & AT A
o AEZAE Hol DNA(ADNA)S FQolg glgsiglon 21342 Figure 10 AAI8+A

Article search from international D-base:

Articl h fi D tic D-b :
EBSCO, Google Scholar, Primo Central, ricle search from Lomeste ase

Pub-med KISS, RISS
17 articles published after 2007* 2 articles published after 2007*
< Developing frame of analysis after reading 26 articles (Table 1) )

l

Analysis of 19 articles

[ ISONG** home page & P & P***interest group report ]

C Suggest future Korean nursing implication )

<Figure 1> Flow chart of study process

* All the articles have no conflict of interest to discuss with respect to the content of this
study.
** ISONG: The International Society of Nurses in Genetics
*#% P & P: Prenatal-Pediatric
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<Table 1> Frame of Article Analysis {Table 2> Characteristics of the Articles (N=19)
1. Affiliation of first author: related to genetics or Characteristic n(%)
clinics/journalist/counselor or midwife Published year
2. Country of first author: USA/Europe/Asia 2007 1( 5.3)
3. Analysis related to author’s perspectives or are there 2008 1( 5.3)
something need to prepare 2010 1( 5.3)
- Promising 2011 5(26.3)
Accuracy of the test 2012 4(21.0)
Safe test for the pregnant women 2013 7(36.8)
Cost effective First author’s affiliation
Early detectable Medicine or Genetics 13(68.4)
- Concerned Journalist 4(21.0)
ELSI* issue Consulting 1( 5.3)
Too much information, result in tough choice History and ethics 1( 53)
Need to provide further counseling service First author’s country
Need to prepare for education USA 8(42.1)
Need to revise prenatal care standard Europe 6(31.6)
Need multidisciplinary team work Asia 5(26.3)

- Need to see whether it will work .

4. Suggestion
- ELSI* consideration
- Further consideration of genetic counseling service
- Role of nursing service
- Health provider and public education

* ELSI: Ethical, legal, and social issues

gzt
24 2810| £

=9] HofE] o]

] =1y
=i

NIPTel Tig AslE wAsee W, 20 G, el
T REAS VM BRE ¢ A9 HuE sk
o= A Atk B @Aelv, HelelA] AR @
Hl§ EEHol, 2] fAAF vl b5, 13
28 AAAZT B ohleh T FUARY AW &

2 AFE S5t HAE 22 2007d o] F I E NIPT o 7hssithar Kokt e "nb i B Al Eobd] ¢
o} #E ZlozA e B 179, w1 £ 23w F Aetal e T &2 AR1A EAIELSIs)ZE A S EE,
1930 t(Table 2). TE AL £33 WEE Awnd U B AR weE:vo] daldd gapEAe] v &1t
2011 53(26.3%), 2012 43H(21.0%), 2013 7H(36.8%) 29A E e YT B3 YA ES AT S Qe
ol £ ATE 9% B 3= 2013 7€ 319701 2 Aol ek HAPE obde} Aad AAE E88jof &
2E AL gAew sipomR 20139 ARE 1Y B9 o, A Aol Agated ¢ F3 A AuaE Z
o3 o) F sAYT HEH =S TFHA ik 53 Bork ek welk vhEoR g meth 7

A AR gl hE REZ WW ool FAS St o YYNE F olwA B A Agere & 5 9
A Fol TARP) 71 Bokom(68.4%), Al 14X Fh= il FolE Aol dthar Bopth w¥A dalls & 124
Pl=42.1%)°] 7 BT obrloe] - =] dlolE Hjo] (63.2%), FHXHTH= A= 63H(31.5%), & R=Avhs A
<Table 3> Frequencies of Author's Opinion about the Clinical Applying NIPT* (N=19)

Type of opinion Optimistic or Concerned, not yet  Don't know where it Total

Author's affiliation promising prepared gores n(%)

Medicine or Genetics 11(57.9) 2(10.5) - 13(68.4)

Journalist - 3(15.7) 1(5.3) 4(21.0)

Consulting 1 (53) - - 1( 5.3)

History and ethics - 1(5.3) - 1 (5.3)

Total 12(63.2) 6(31.5) 1( 5.3) 19(100)

* NIPT: Non-invasive prenatal testing
SHts nKES|X| 19(4), 20134 1€ 677
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ot &2 Aot ok 113(57. 9%)01 2 Adsf, 24 2011'd NatureAoll f7dAke] Algio] g o5 NIPT
(10.5%)°] éﬂ%%t‘m E‘?H% Btk 2oy AdeAE 2ol A STFelEe B AT AN 2 &
AL ek B dednka sy & mEltke A T A e 2012 A ERE QellA NIPTZE A4
£ H3ItHTable 3). HAE, ob4 NIPTE Wrol 2 AbRL &gQle] vhe-5 W
NIPTS] Adagol sk FA4Q dafle] we 24= & g A glek 2 Al 24 BE B3 NIPTE &
W, 933 ds 5 vl a8Aoleta B A(26.3%)7t 7Wekar, ko AR AP A Xwdel] vE FEFE F
7HE wokor, dedths Asl F ELSIE Adde 3ol 8 2 At Slslek.
H(42.1%) 0.7 7 WoltKTable 4). 22 NIPTE= 1977 24 EdA ffDNAE A5 sk
A Es] S AAEste] itk offDNA 74*P~ A g
{Table 4> Frequencies of the Articles According to o U Hl-AE DNA AAFS] 10.0%E 2A|ab, 27]0E= E
§F§$f|o Themes about the Clinical App(IKllr:?g) she] A, Rn HolH, opx Fomie| dcky Al
T 0 A Bl tRelt A g walY] ) AHgs
Promising test it} ko 2= BA| MO ZRE] Hlop Ax 2 WS /)
Cost effective 5(26.3) AA 7|3, o)A ANHS glot MEE BHAA7)| T, Tl B
Enable early detection 4(21.0) " o1 o A = 6xs o e
Accurate non-invasive prenatal testing 2(10.5) 92 DNA @7IMYE A 5 FAA V1Es AEsA A9,
Safe test for fetus 2(10.5) NIPTS] AA}F 7Fed2 97d Aot Cumming, 2009).
Expandable to other genetic disease diagnosis 4(21.0) A 1A NIPTO] thet Ass 2X6 Beke u), Al
Concerned, something need to prepare O A E 7)40] Hlz 3 L o]dlo sk B
Too much information 1( 5.3) A 71w o] g s gstoly #xdgk ok
ELSI** 8(42.1) o AFAEAA dFEG FFgF TditE AT S
Limited diagnosis, just screening 3(15.7) ¢k 4= itk 193 B3 = 1319 APt oErolnt &4
Not yet genetic counseling well established 3(15.7) ol 5k Ho
AN ez} to 7 o] = mOo oFo =
Suggestion before clinical application gt topel A AReIL, of T WS o _lﬂl 71
Revising clinical standards related to prenatal testing  1( 5.3) 7 Avka siglek WhEe] AdgaEy 9ab fEh Foll
Multidisciplinary team work 1( 5.3) ATAEL B2 or odlyl $H8 Holo] dAIAEL
Education for not only publics but also health 2(10.5) A3 = o
practitioner ELSI #d EAIE S, F5 e Myl st
*NIPT: Non-invasive prenatal testing APEA] o, NIPTZF 282 7Feidol e A ¢4
**ELSI: Ethical, legal, and social issues 5=,
@Al NIPTE Sato] Al 677E Hote] A o] 7}
Ao R NIPTS) 383 cio) AS Y8e Wy, aid wa Qi 20 o 9T 5 ol J9e
AV AN BE A BES sl @ West glaq selgt Rr 0% AFE dajel Ada AAs} v 2
8, 530, 1 S Wol 9% Bashind, 53, SR aspl A otk T wske, NPT A4 ol 7190k 0
Q1E B2 tiFol|Al NIPT S-S A8} C&Xdz%}i A1 o ue] B o AFAR uie] wulels AlRs Z71E sbs
daldAE A4S JE ¢ ilE% stojol gtan2:H, 10.5%) Aol AX 3, AEA AHFAdE Muae o7 6 &
33T 7} Ao 7 AWErKSchmitz, 2013).
Cumming (2009)> Al 5 FEEo] 7P TasH o171+
= o A Hole] A Agel B Aol dolth Hotel
AT BN 220 {22l e, o] F f3

AR AR} NIPTS| 2 Aol e A A AR skl 24 AvY sy

]
& 7 =t Cumming, 2009). 53] 1970t 47

2011 102 174 v|= 7 Eo}ke] Sequenom©lA] 2012 A gmu AR 4o WA Ad ANE ZaEuA |
WHE ohe S350 AN 9% MatemiT2l HARE AIRHE oko] ZAe|A DNAZ HAlahe] olaz] oAk waksh ok
A& Nature Aol L3EEA(Greely, 2011), ZA2] dANs & & GAMIS A3 2 99Tk o()k#@ A= 014l 155175
3] elokel DNA 20l ZFssiRT, olF FBel BX o] 287 UHIS EA S ATk Hotel DNA
FdEe] A2 HHEA V1Pt Hxlel gk #ilo] FHt S AAsed, A2 3 dZo] ®uEa Qltkiun,
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Choi, Shin, & Hong, 2012; Wieacker & Steinhard, 2010).
NIPT ZHARE ol&ahd, 94l 10~22F o, the S5, °l

=9E 52 9 S SEE 5 AT Jt A
ok <= QITHNCHPEG, 2012). ©] #AR= 7]&9 AR}
FrE A wisfe] Fhze] A} FH ol Aol V]
Bob xo] sbseha, A A FB3 Feed
AN ot 4 glonE RIS BE JAROAE Be
i

Tischler, Hudgins, Blumenfeld, Greely, & Ormond (2011)<
QA 37191 OMP% 1147 dPdoz ekoz A g NIPTO|

thell dvht bar leA] AEARE itk S HAR] 75.0%
7} NIPTE 3H= %@01 Aol mlsto] Ejolell Al o]

7] wiEelgtar wakalan, oF 20.0%2 SHAR= SJAPE
NIPTO dfjsll ofgA b= AdstA] ¢, o] FAE A
asiAtka a9tk T 94.4% = FRANTARE wbA 2al
o] o] AL At H= A detra Aty 3 P&

O
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O %
jﬂ
g ©
L

U AP REAARE ALY MY S

® AT Y BHAY, o wAl FAg olgdte} 3
o] & Eote] DNA A} Fsalel mek we o
A

TASE QA ABH Gud BAL SHT 2 Aeis

T AT} AFAELS o5 sdsty] Y3t tijte®E Abd A~
Adoly A AAF A RS AulAE st 98
Qle B2 vl =S ez 3k NIPTO| tish s, &x
4l v}k

AT A5 xR AL

:[o
2o
0?4
é
ki
N
N
o
=)
e
A
2
s
2
>
>
>,
2
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Skal QlKSchmits, 2013). =felli= ok A= F
gt AU k7] wel NIPTZF =] Q173 ell 4-g-#ct
W, B e 5 A7k ELSIO] A7) diE Zow o
FTHChoi, Jun, Shin & Lee, 2013; Jun, Choi, & Shin, 2012).
Jun 5(2012)2 191 ARG TRSEo] AbdTIEel AL
gt ARE F3] ﬂl%’cﬂ Fato] JiQl BRIE et
FARSE Aol A3k atRSely ZSE3 ARE wekela
A

SRS WSEHE| X 19(4), 2013 1€

]
Aoz FRAAe BAEE ELSI QAS AEXAE A3 9
=3 o] Az W, oo 9 5
< FWs] olElekA] Eaial, FAAAL seAel AR MY
i TR gAL BEVZES gt 71edsA &

ST, ARIA AWEEE e RelleS wusgl

Hﬂ mt\lv

AHEO] oA Ak e R SUFSES AL, At
=9 AL PHEFE me AHEGANE 7\1111’\7]' A
W59 thLeRoy, Veach, & Bartels, 2010). AP F-0A A

Hlat Abmel el FRe A fAAeh e A
43 ARE AT F, A48 EYS YIRS FE

|
H9] AT TG0t Choi et al, 2013). TIAAF= g A el
WAow Aol dsk= d2 JAEAS otEd, SRS
Ak A4S Ad Fart Qi

53] L e 19 2Rl ke d A A
AF tPEAE AR SokekaL Qe wATteME Eat AeE
Al wgshdaA], B JGelE dskal AtkKim, 2009; Lee,
2007).

) Qe YlelA i ABE Z3)8hd, NIPTS B9 o)
= A8 g Eeka, A il B2 oAl 75
FE A2 vgow A 7P Jhsst AP EQEATRE
yl-go] A=) Stk Hujells 7] A AE 4w
As AL A AX T8 At A ZRE JR
E AFsAY uiEAEkA] &ot Wde R HRANEAT @
5ol g o FAgAEe] A=Ho® o]F A A
A =383 Ho] Qo) (Kim, 2011), NIPTZ} = Ak
HAHoO7 ECQ},]\:].U;] AAFEA] Eok wiesko g B AR}
s/d0] =rha Bl
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A ol2EET AFARS AEF AT Wb T 43
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Reviewing Articles Related to Recent Advances in Non-invasive
Prenatal Testing and Nursing Implications

Jun, Myunghee" - Shin, Gyeyoung® - Hur, Myung Haeng® - Choi, Kyung-Sook®
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2) Department of Nursing, Shinheung College
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Purpose: Nineteen articles were analyzed to gather opinions and nursing implications about NIPT recently

launched. Methods: Nineteen articles were selected from EBSCO (eBook business collection), Google Scholar, and
two Korean academic d-bases with key words ‘prenatal screening testing’, ‘prenatal genetic diagnostic testing’,
NIPT or ‘cell free DNA (cfDNA)’. Authors developeda framework for analyzing the 19 articles including opinions
and suggestions for future implications. Results: Eleven articles written by the first author affiliated with medicine
or genetics, viewed NIPT as promising because of safety, accuracy, early detectability and cost effectiveness.
Articles written by journalists or authors affiliated with history and ethics were concerned with the possible risk of
ELSI (ethical, legal, social issues), erratic interpretation of test results, and lack of genetic counseling service.
Conclusion: With consideration of Korean clinical, andlegal circumstances, not only pregnant women and families
but also health professionals must prepare for clinical NIPT implications including updating prenatal genetic testing,
counseling services, protecting ELSI and amulticultural team approach.

Key words : Prenatal diagnosis, Prenatal screening, Prenatal genetic counseling, Prenatal care, Nursing ethics
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