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Despite high specificity and sensitivity for SCAs, studies have

Literature utilized in this review needed to be recent (published Table 1
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Noninvasive Prenatal Testing (NIPT), also known

as Cell-Free DNA (cfDNA) test, utilizes fetal DNA | WIthin the last 5 years), a primary study (a clinical trial or other | 1y, qic ¢ he ppy of various types of sex chromosome inconsistent but low PPVs with a combined SCAs’ PPV of
that is circulating in maternal blood to detect experimental work), and discuss the overall effectiveness of b Jiti 13 studi o H q . | n
cfDNA in screening SCAs. ldeal studies included statistical apnormanties aeross 23 studies 46.08%, thus demonstrating low accuracy. These PPVs

genetic anomalies within a fetus. Amniocentesis

. : - analysis on the effectiveness of cfDNA in screening SCAs and 45,X (%) |47, XXX (%) |47,XXY (%) |47,XYY (%) |46,XY (%) |SCAs range from be"?g the lowest for monosomy X (average PPV
and chorionic villus sampling were the most | "%V . - =ning (Combined) of 26.05%) to highest for XXY (average PPV of 50.21%) and
common methods of assessing sex chromosome discussed the limitations of widely adopting the cfDNA (%) VY PPV of 62.99%). Studies h N SPVs f
abnormalities before NIPT (Page-Christiaens, | €chnique in clinical - practice. Studies that assessed the | - - - - 5710 SCA (average | oy f ) ;g I%i/ avr?_ Sh St
2018) However NIPT has Dbeen Wlde|); effectiveness of CIDNA for other PUrposes were excluded. Gou, N 21 42.2 46.9 52.9 N/A 36.9 ith > Comn:con Y Tansins rgm 2-5220 V-:-/hlc d > ConSISFFnC}:
researched as a more convenient and safe | 1he data collected for review included the specific screening |27 12.08 67.92 69.03 7778 7 " ¥|\’/(I)tm rtr;]%ssteosoﬁlrjcrezorl:;?zn( a\?lej}a o P?DIV o? 46aga;3(;o;nc|c;|0is
screening method. cfDNA testing is limited due to information, me_thods being used, the PPV, NPV, FN, FP, t_he Liu, $ 20 28.95 59.18 61.54 25 34.17 the 13 studies reviewed. The stugdies revieweci se;med to
being an adjunctive screening test thus a sample population, and any challenges, limitations, and bias rage. _ _ : _ _ : hold diff 1€ . TF e wed see
diaanostic test is required for confirmation. which reported in the study. All of which contribute to the feasibility of Christiaens, L old ditferent minimum criteria to designate the eflectiveness

g . 'dq I " - , cell free fetal DNA as a primary screening method. — 200 —_— ~0.00 00 _ 1i07 pf NIPT for SCAs. Where one study may say the PPV range
are anle to dprOVI e reshu ts with muc greatt)er -~ _ _ _ _ ) _ is moderately accurate, therefore the clinical use of NIPT is
accuracy and certainty than screening tests, but recommended, another study says that the PPV range

. . . .re - — Wang, J 75.86 33.33 50.00 55.56 - 60.32 '
have greater risks. The diagnostic ability of cfDNA Article Selection p— — - _ _ : — accuracy is low and thus the clinical use of NIPT for SCA is
is still being researched and for this reason, it has _ -~ _ _ _ _ _ o not recommended. Although NIPT for SCAs has positive
not been widely adopted as a primary method of Flgurg 2 | — " — T T ) " implications in clinical practice, more methodological
teSt!ng by many healthcare prOVIdeI‘S, along.WIth Flow dlagram OfS@/eCted and excluded literatures Yoan, X ] ] ] ] ) 71 improvement IS heeded to improve its detection accuracy.
having a higher cost than more traditional - ot 50 v 100 » T197 Genetic counseling is needed following a positive NIPT to
tT]ethOdS (TE}J’ 2022). Current reigzrgh_suﬁlgt%ts — 2605 w2 — o299 p 26,08 ensure subsequent confirmatory tests are carried out, to
at prenatal screening using c IS not an i
0 tim%l option for degtgectin gsex chromosomal Note. Statistics show inconsistencies in PPV for different sex chromosomal aneuploidies across ensure .that prospect!ve parents_ _fuIIy understand  the
P p g_ _ 13 studies. Lowest PPV seen in monosomy X and highest PPV seen in XYY. Not much dlagn05|s and make an informed decision.
abnormalities (SCAs) due to its high rate of error statistical data provided for 46, XY. Overall, combined PPV for SCAs is low, thus low accuracy.

n detecting SCAS (Guo, 2022). Current lterature B i, omosemel dseases: o beg T

has demonstrated cfDNA is able to detect Future Directions

trisomies 13, 18, and 21 with great accuracy,

though further research is needed on the topic of Key Findings e Establishing baseline of PPV for SCAs

detecting other chromosomal abnormalities. This e Evolving technology to increase detection accuracy of

research utlizes a systematic review of the e NIPT for SCAs has varying but consistently low PPV, thus low SCAs and utilization as a diagnostic tool

current literature regarding_chNA_scrf_eening_ in accuracy e To make cfDNA testing more cost effective and
detec_tmg SCAs to assess Its function in clinical e NIPT is least accurate in detecting Monosomy X commercially available

practice. e Lowest PPV for Monosomy X (Turner Syndrome) and e Looking into utilizing cfDNA as treatment of genetic
Figure 1 L . . highest for 47,XYY (Jacobs Syndrome) diseases in the unborn

g%gﬁ/\of Noninvasive Prenatal Screening using e Inconsistency in the interpretation of PPV value

Cambridge Image depicting Sex Chromosome Aneuploidies Guo et al. (2022). Positive predictive value of noninvasive

i i i ; : , Note. Literatures were obtained via Pubmed using specific key words. Literature were
oninvasive prenatal screening for Down syndrome (trisomy 21) using cell-free DNA . . . . ] . . .
. included or excluded based on specific criteria (as listed below) using abstract during the first _ Refe rences
screening and abstract/full body review during second screening. 13 studies were included in FI g ure 3
T . god sample | ' the final review. . .
Cell-free materna
asma NA
4

(M Normal [{5)] Klinefelter XYY [} Y chromosome pr_enatal testing for sex chromosome abnormalities. Mol
male syndrome syndrome rearrangements Biol Rep, 49(10), 9251-9256.
I . ; ] | - 7 Page-Christiaens et al (2018). Noninvasive prenatal testing
e Utilizes recent studies and primary researc A, i N A . (NIPT) applied genomics in prenatal screening and
e [ocuses on statistical evidence to determine the effectiveness ""' - Q diagnosis (L. Page-Christiaens & H.-G. Klein, Eds.).
| of NIPT & | ! W ; ‘ ! Academic Press.
i camr eyt S e Variation in sample (gestational age, cap off of 2 10 weeks, ¢ Y - l l 1 Raj et al (October 05, 2022) Cell-Free Fetal
/, ' risk groups (low, intermediate, high) X Y X XY XYY X del(Yq) Deoxyribonucleic Acid (cffDNA) Anglyss as a
| | e Provides background on cfDNA and NIPT, and compares and Remarkable Method of Non-Invasive Prenatal
. NE—— —G cc_)ntrasts to traditiona! inv_asive m_ethpd§ Normal Tarner . Trisomy X Screening. Cureus 14(10): €29965.
SExs e Discusses future application and limitations female syndrome _ Syndmme Yatsenko, S., & Rajkovic, A. (2014). Chromosomal causes
: o l of infertility: The story continues. In K. Sermon & S.
L ‘. / " .'.‘ L W 3 \ Viville (Eds.), Textbook of Human Reproductive
Research QI.IEStiOI'I i ~ or ~ j: or 3 ‘ R E b Genetics (pp. 97-112). Cambridge: Cambridge
v "e ' ‘ I l " University Press. doi:10.1017/CB09781139236027.008
How does detection rate of sex chromosomal | ® Insufficient time to review every clinical study that was within ‘i K 3 .1. o ] 5 .3, Khalil et al. (2021). Noninvasive prenatal screening in twin
abnormalities  utilizing the Non-Invasive the search, narrowed to 13 articles X X X XdelXp) X i(Xq) X mar X X X pregnancies with cell-free DNA using the IONA test: a
e First time through meta-review process

e Focused search throuah PubMed Note. Karyotypes of all SCA involved in studies analyzed. prospe_ctlve multicenter StUdy' American Journal of
g obstetrics and gynecology, 225(1), 79.e1-79.e13.

Prenatal Technique, Cell Fetal Free DNA

(cfDNA) screening show its overall feasibilit . . . .
in clinical practiceg? Y| o Inconsistent statistics of SCA https://doi.org/10.1016/j.aj0g.2021.01.005




