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INTRODUCCION

Maternal plasma
Cell-free maternal

nucleic acids Maternal red cffDNA se origina desde la placenta por
&5': blood cells é: . células apoptoticas del trofoblasto
® ~ 0 o Ky

@f g Apoptotic g Cell-free fetal
. trophoblastS g nucleic acids -

é: P Fragmentos entre 150-200 pb
\A S0

Velocidad de liberacion a la circulacion

Syncvtictroniai _ Hye el materna: 2,24 x 10 4 copias por minuto.
4 (o) = Q é‘f . Desaparece 30 min-2 hrs post parto
- o PR |
Cytotg:pgnﬁla's&s ' Fragmentos mas cortos que el ADN

materno libre de células: 166 pb v/s 143
pb.
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MICROQUIMERISMO FETAL

Presencia de células fetales y maternas como dos
poblaciones originadas en individuos genéticamente distintos

Maternal Cells in
Fetal Organs

Fetal Cells in

. ClcatrlzaC|én Maternal Organs

. Procesos neoplasicos (CaCu,
melanoma CA mama)

- Inmunomodulacién: pueden ‘ &
alterar el sistema inmune 4 |
materno o exacerbar patologias \ v

Bianchi, D. W., Khosrotehrani, K., Way, S. S., MacKenzie, T. C., Bajema, |., & O’Donoghue, K. (2021).
Forever connected: the lifelong biological consequences of fetomaternal and maternofetal
microchimerism. Clinical chemistry, 67(2), 351-362.




FETAL FRACTION (FF)

Corresponde al porcentaje de todas las células libres fetales en sangre materna

10% del ADN
circulante es fetal

55%
Este se puede detectar generalmente desde las 9 semanas W
i
Aumenta con la edad gestacional y desparece rapidamente posterior al

nacimiento
*Vida media corta: 16,3 minutos (R: 4-30)

1% células fetales

Se sugiere > 4% para estudio valido
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Taglauer, E. S., Wilkins-Haug, L., & Bianchi, D. W. (2014). cell-free fetal DNA in the maternal circulation as
an indication of placental health and disease. Placenta, 35, S64-S68.



FACTORES QUE INFLUYEN EN FF

CERPO

Edad gestacional precoz
Table 2 Proportion of women with >4% fetal fDNA on repeat

 Menor de 9 semanas blood draw
2 ~ti Maternal # =A% fetal on # of totdl % with =4% on
MueStra SUbOptlma weight bin (kg) 2nd drow patients 2nd draw
« Tubo morado (EDTA) <50 30 42 71.4%
 Centrifugado en menos de 6 horas 200< 100 14 23 60.9%
o Refrigeracién -80°C =100<110 13 22 59.1%
. =1 10< 120 10 17 58 8%
Obesidad materna S 5 ; =7
* FF es inversamente proporcional al peso = A T 3 13 38.5%
materno >140 2 11 18.2%
CariOtipO fetal Se realizé cffDNA en 22384 embarazos uUnicos entre
« En trisomias la FF es menor, T.18, T.13, Sd. las 10y 21 semanas, calculando FF.

Se cuantificd y determiné la curva inversamente

Turner y partciularmente Triploidias proporcional entre la FF y el peso materno

Wang, E., Batey, A., Struble, C., Musci, T., Song, K., & Oliphant, A. (2013). Gestational age and maternal weight
effects on fetal cell-free DNA in maternal plasma. Prenatal diagnosis, 33(7), 662-660.



Routine turnover of cells releases cfDNA
(fragments of genomic DNA) into circulation

Extraccion de sangre (10 ml) Placentl (feta) cfONA

f Maternal cfDNA
. : Placental (fetal) cFDNA
Apartirde 10 Cell-Free DNA ~ SoNMMUGad0  pogigeracion =
semanas BCT 6 horas -80°C

\
—eells : )
A ; aﬂ‘{) Q o>
- 7 8
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Fraccion fetal calculada promedio
10 % (Minimo 4%)

' Placental (fetal) cfDNA
‘ passes from the
placenta into maternal blood

Los fragmentos se secuencian y

Maternal and placental cfDNA is sequenced,
aligned to a reference set of chromosome
sequences, and quantified

Next-generation
‘sequencing
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DOSIS RELATIVA DE CROMOSOMAS

Figure | Sequence and align
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Grati, F. R., Bajaj, K., Simoni, G., Magqi, F., Gross, S. J., & Ferreira, J. C. P. B. (2019). Noninvasive prenatal
testing by cell-free DNA: technology, biology, clinical utility, and limitations. In Human Reproductive and Prenatal
Genetics (pp. 627-652). Academic Press.
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Counting of DNA molecules
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Percentage of chromosome 21 fragments among
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Allelic ratios of amplified fragments derived from
chromosome 21 are compared with those of
fragments derived from other target chromosomes.
A skewed ratio of the alleles on chromosome 21,

‘as compared with the ratio on other chmmnmmas.
yields a positive result.
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Bianchi, D. W., & Chiu, R. W. (2018). Sequencing of circulating cell-free DNA during pregnancy. New England

Journal of Medicine, 379(5), 464-473.




MASSIVELY PARALLEL SHOTGUN
SEQUANCING (MPSS)

Secuencia genoma
completo comparandolo
con genoma de referencia
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Bianchi, D. W., & Chiu, R. W. (2018). Sequencing of circulating cell-free DNA during pregnancy. New England
Journal of Medicine, 379(5), 464-473.
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Badeau, M., Lindsay, C., Blais, J., Nshimyumukiza, L., Takwoingi, Y., Langlois, S., ... & Rousseau, F. (2017).
Genomics-based non-invasive prenatal testing for detection of fetal chromosomal aneuploidy in pregnant
women. Cochrane Database of Systematic Reviews, (11).



Fetal Trisomy Risk Determination

Fetal Fraction Determination

Technical Aspects

Technology Principle  Statistics
MPSS Counting  z-score /NCV
ratio
Targeted-  Counting  z-score/NCV
NGS ratio
DANSR Counting  FORTE
ratio (incorporating
FF%)—0Odds
ratio
SNP- SNP NATUS
counting genotyping (incorporating
FF%)—
Bayesian
statistics with
Maximum
Likelihood

Estimation

Examples of Tests

DNA
Contamination
Detection—FF
Estimation of
Each Fetus in Maximum
Dizygotic Twin Sample Counting Sample
Principle Pregnancies Analysis  Depth Throughput
Multiple No as SNPs are  Multiplex  Variable” 48 samples/
approaches not tested by NGS run
other than
SNP-
genotyping
SNE- Yes if SNPs are  Multiplex  Variable” 192 sample/
genotyping  tested by NGS run
or fragment
size
SNP- Yes Singleplex Standardized 384
genotyping by samples /
microarray run
SNP- Yes Multiplex  Variable” 48 samples/
genotyping by NGS run

HiSeq/NextSeq
(Illumina) or Ton
Proton™ (Thermo
Fisher Scientific)
MPSS platform-based
technologies which
are offered under
multiple local brands
(e.g., VeriSeq, Verifi,
Neobona, MaterniT,
G-test, Tranquility,
IONA, InformaSeq,
Prelude,

SafeTest, etc.)

Clarigo (Multiplicom,
Agilent), Veracity
(NIPD Genetics)

Harmony Prenatal
Test (Roche)

Panorama (Natera)




LIMITACIONES

Deteccion de anomalias no clasicas

» Microdeleciones/microduplicaciones (CNV)
 Translocaciones
* Triploidias diginicas

Falsos Positivos/Negativos

* Mosaicos confinados a placenta
» Gemelares discordantes

* Fetos evanescentes Mussioiump —— O
* Tumores maternos

FF baja

generalizado confinado a la placenta fetal

» Obesidad

* Aneuploidias

* Muestra subo6ptima
» Edad gestacional

Embarazo Multiple:

» (Gestaciones dicigdticas: cada gemelo puede tener su propia FF
 Fetos evanescentes

* Muerte de 1 gemelo

* No se puede saber cual de los dos es XX-XY el Gemelo 1 0 el 2




RENDIMIENTO

CERPO

Deteccion de aneuploidias
fetales
jAplicacion dependera de la

« T13,T18, T.21, X, Y tecnologia utilizada!

Deteccidon de autosdmicas 1. Massively parallel shotgun

: ” sequencing (MPSS)
raras” (no 21, 18, 13) Targeted NGS (t-NGS)

2.
o . 3. Digital analysis of selected regions
Deteccion de sindromes (DANSR)

microdelecionales (CNV > 7 Mb) 4. Single nucleotide polymorphisms

(SNP)-based.
Deteccion de sindromes
monogenicos




Table 1  Performance of NIPS in a general-risk population for

trisomy 21, trisomy 18, and trisomy 13 calculated in random-
effects meta-analyses

No. of

Test Statistic ~ Studies Result (%) (95% CI) I? (%)

Trisomy 21
Sensitivity 17 98.80 (97.81-99.34) 0.0
Specificity 14 99.96 (99.92-99.98) 75.9
PPV 28 91.78 (88.43-94.23) 68.3
NPV 14 100 (99.99-100) 0.0
FPR 14 0.04 (0.02-0.08) 75.9
Accuracy 14 99.94 (99.91-99.96) 80.2
DOR” 14 110,000 (44,000-260,000); 55.7

P < .0001

Trisomy 18
Sensitivity 6 98.83 (95.45-99.71) 0.0
Specificity 7 99.93 (99.83-99.97) 94.9
PPV 17 65.77 (45.29-81.68) 88.5
NPV 7 100 (100-100) 0.0
FPR 7 0.07 (0.03-0.17) 75.9
Accuracy 6 99.91 (99.73-99.97) 95.7
DOR*® 6 29,000 (4800-180,000); 94.9

P < .0001

Trisomy 13
Sensitivity 7 100 (0-100) 0.0
Specificity 8 99.96 (99.92-99.98) 81.5
PPV 18 37.23 (26.08-49.93) 71.9
NPV 8 100 (100-100) 0.0
FPR 8 0.04 (0.02-0.08) 81.5
Accuracy 8 99.95 (99.90-99.97) 82.2
DOR® 7 29,000 (8900-94,000); 0

P < .0001

ANEUPLODIAS

CERPO

Tabla 1. Resultado del ADNTI en gestantes con embarazo Unico

Cribado | Muestras No Noaceptan | Aceptan
combinado | estudiadas | valorables invasivo |  invasivo

Reduccion test invasivos

Alto riesgo
DNA fetal

RA 1019 29 (2.8%) .EB'_Igi_,_‘_fia:r B/68 (11,8%) 60/68 (BB,2%) 56/60 ——> 7. falwos positivos

Ri 4602 104 (2,3%) 3#_{!:3%] 138 (2,6%) 37/38(974%) 27/37 —> :7%falsospositivos
Total 5621 133 (2,4%) 106 (1,9%) 9106 (8,5%) 97/106 (91,5%) 83 (1,5%)

PV, positivo verdadera; « s excloyen |.11.gl'1.t.!l'l.t[l‘. N R invativn

Tabla 2. Resultado del ADNfI en gestantes con embarazo gemelar

Cribado S Alto riesgo Aceptan No aceptan
combinado recibidas DNA fetal invasivo invative

RA 23 1(4,3%) 1 (100%:) 0
R 108 3(2,8%) 2 (66,7%) 1(33,3%)
Total 131 4(3%) 3(75%) 1(25%)
Sensibilidad: Especificidad:
 Trisomia 21: 99%  Trisomia 21: 99.9%

* Trisomia 18: 97-99% ||+ Trisomia 18: 99.9%
* Trisomia 13: 95-97% ||+ Trisomia 13: 99.9%

e Monosomia X: 95% « Monosomia X: 90%
e CNV:74% « CNV:99%

Jacobsson, B., MacPherson, C., Egbert, M., Malone, F., Wapner, R. J., Roman, A. S., ... & Norton, M. E. (2022).
Cell-free DNA screening for trisomies 21, 18, and 13 in pregnancies at low and high risk for aneuploidy with
genetic confirmation. American journal of obstetrics and gynecology, 227(2), 259-e1.
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[ Rare autosomal trisomies: comparison of detection through
cell-free DNA analysis and direct chromosome preparation
of chorionic villus samples
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| : : Resultado e Total
neso a aparentmente . cromasomica
e g desconocido RATs
nacimiento normal materna

Estudio Gestacione || Pérdidas Anomalia Fenotipo DUP
s cribradas fetaels confirmada || anormalo | significativa

‘ Fiorentino (2017)
.‘ Pertile (2017)

j van Opstal (2018)
‘ Scott (2018)

‘ Wan (2018)

‘ Chatron (2019)

Casos cribados por 1.753 5.135 6.536 23.964 2.975° 1.160 71.893
caos patologico (1/n)

Benn, P., Malvestiti, F., Grimi, B., Maggi, F., Simoni, G., & Grati, F. R. (2019). Rare autosomal trisomies:
comparison of detection through cell-free DNA analysis and direct chromosome preparation of chorionic villus
samples. Ultrasound in Obstetrics & Gynecology, 54(4), 458-467.




MICRODELECIONES Y
MICRODUPLICACIONES (CNVs)

The accuracy of cell-free DNA screening for fetal segmental copy
number variants: A systematic review and meta-analysis

* Asociacion con discapacidades y retrasos del
neurodesarrollo. Se distribuyen por todo el
genoma y no estan necesariamente asociadas Sd. De DiGeorge
con la edad materna

* Limitaciones para la deteccion Sd. De Cri-Du-Chat

*  Muchos laboratorios no pueden identificar los Sd. Prader Wil
desequilibrios cromosdmicos que tienen un
tamano de < 7 Mb Sd. Angelman

* S$66-86%, E 98,0-99,8%, VPP 31-45%
Sd. Delecion 1p36

Sd. De Wolf-Hirschhorn

Raymond, Y. C., Acreman, M. L., Bussolaro, S., Mol, B. W., Fernando, S., Menezes, M., ... &
Rolnik, D. L. (2023). The accuracy of cell-free DNA screening for fetal segmental copy number
variants: A systematic review and meta-analysis. BJOG: an international journal of obstetrics and
gynaecology.



SINGLE-GENE DESORDERS

. Se han podido hacer
. . E tro N
ciertas detecciones Specte Toonan
Desordenes esqueléticos
° Gen CFTR Alagille
. G en FG F R3’ CO Lza 1 Esclerosis tuberosa
CHARGE Syndrome
) G en D M D Sotos y Rett Syndrome

. M uy pOCOS estu d |OS Cornela de Lange Syndrrome

Scotchman, E., Shaw, J., Paternoster, B., Chandler, N., & Chitty, L. S. (2020). Non-invasive prenatal diagnosis and screening for
monogenic disorders. European Journal of Obstetrics & Gynecology and Reproductive Biology, 253, 320-327.

Mohan, P., Lemoine, J., Trotter, C., Rakova, I., Billings, P., Peacock, S., ... & Benn, P. (2022). Clinical experience with non-invasive
prenatal screening for single-gene disorders. Ultrasound in Obstetrics & Gynecology, 59(1), 33-39.



PRUEBA DE SCREENING

Noninvasive prenatal screening for fetal aneuploidy,
2016 update: a position statement of the American College
of Medical Genetics and Genomics

- Tasa de falsos positivos
- Limitaciones en otras alteraciones gendmicas
- Limitaciones con Mosaicismo placentario (1-2%

- Un gemelo fallecido, cuyo cffDNA se puede detectar entre 8-13
sem post muerte

« Mosaicismo materno
« Cancer materno

Gregg, A. R., Skotko, B. G., Benkendorf, J. L., Monaghan, K. G., Bajaj, K., Best, R. G,, ... & ACMG Noninvasive Prenatal Screening
Work Group. (2016). Noninvasive prenatal screening for fetal aneuploidy, 2016 update: a position statement of the American
College of Medical Genetics and Genomics. Genetics in medicine, 18(10), 1056-1065.

Rose, N. C., Barrie, E. S., Malinowski, J., Jenkins, G. P., McClain, M. R., LaGrave, D., ... & Guidelines Committee. (2022).
Systematic evidence-based review: The application of noninvasive prenatal screening using cell-free DNA in general-risk
pregnancies. Genetics in Medicine, 24(7), 1379-1391.



¢SE DEBERIA OFRECER A TODAS LA
PACIENTES?

PPV T.21 >
50-81% - Recomendaciones ACMG:
(N=55244) — Informar a las pacientes sobre

o - PPV T.21 >
High risk 94% (N = —

patients 72382)

Screening « PPV 80.9% vs

conneenEls 90% (N =
N 15841)

NIPT como un método de
Screening

Derivar en caso de hallazgos en
NIPT a genetista

Ofrecer test diagnostico frente a
hallazgo

No recomendar laboratorios que
no ofrezca: DR, SPEC, PPV y NPV

Zhang, H., Gao, Y., Jiang, F., Fu, M., Yuan, Y., Guo, Y., ... & Wang, W. (2015). Non-invasive prenatal testing for
trisomies 21, 18 and 13: clinical experience from 146 958 pregnancies. Ulfrasound in Obstetrics &

Gynecology, 45(5), 530-538.



ALTERNATIVAS CLINICAS

€ Contingent model

a Advanced screening test Combined first-trimester screening

Combined first-trimester screening #e,,f . ..H““u_
. & | ™
e e Low risk Intermediate risk High risk
Low-risk result High-risk result
NIPT ,
NIPT as an “advanced” screen Low ) High
N risk_~ . risk
e x"'-—.\ w s K"m_ L
¥ 4 s " Y
No further testing Diagnos _ | No further testing Diagnostic testing
b Universal screening test

NIPT at 10-12 weeks

- i

-
-

11=13 week ultrasound
l ™ | L |
Mormal US and Abnormal Us and/ .
low-risk NIPT orhighviskiipr. | | TreresuitonNET
I (

Y Y

Y

i . Perform CFTS or
Mo further testing Diagnostic testing diagnostic testing

Badeau, M., Lindsay, C., Blais, J., Nshimyumukiza, L., Takwoingi, Y., Langlois, S., ... & Rousseau, F. (2017). Genomics-based non-invasive
prenatal testing for detection of fetal chromosomal aneuploidy in pregnant women. Cochrane Database of Systematic Reviews, (11).



¢Y EN CHILE?

[ CRIBADD ANEUPLOIDIAS 11 - 1346 S HCUCH ]

[ ASESORIA PREVIA A CRIBADO J

CRIBADO BASICO
[ EDAD MATERNA + ANTECEDENTE ANEUPLOIDIAS ]

[ ECOGRAFIA 11— 13 +6 S [ LCN + FCFB + TN + HN + DV +RT ]
' + +
RIESGO BAJO RIESGO INTERMEDIO RIESGO ALTO
[ < 1/1000 (0,1%) J [umuu -1/1000 (0,1 -1%) > 1/100 (1%) ]

-EFL'I'BADD AVANSADOD

DNAf sangre ECO 11: —24 5
materna (MARC 22 Tr)
NEGATIVO POSITIVO v
ASESORIA |
PRUEBA DIAGNOSTICA
[_“3“ 20 —24'S BVC - AMCT




CASO CLINICO

Primigesta

Emb 13+1 sem

Ecografia 11-14: normal, SHE
Riesgo combinado T.21: 1/1053,
T.18: 1/8577

DNA Fetal: T.13, T.18, T.21 - riesgo
bajo

Eco 22-24: Pie equinovaro bilateral M e
Resto de exploracion normal

; QUE RECOMENDAMOS?

1. Realiza test invasivo por la aparicion de anomalias
ecograficas

2. No recomendar Test Invasivo porque DNA fetal libre ya ha
descartado trisomias clasicas

3. Seguimiento ecografico



Eco 26+2 sem: Pie equinovaro bilateral
Eco Cardio normal
Desarrollo cortical normal

Eco 29+2 sem: Piel equinovaro bilateral PACIENTE
Desarrollo cortical

Cuerpo calloso morfologia normal RECHAZA ®
Percentil 16

Eco 32+6: Pie equinovaro bilateral
Percentil 11

Eco35-36 sem > AMCT PACIENTE
RNM: Cerebelo y vermis hipoplasico, impresiona
ACEPTA ©

microftalmia bilateral y pie equinovaro

QF-PCR en liquido amniotico
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| QUE RECOMENDAMOS? |
2. Repetir DNA fetal con nueva muestra
3. Segunda AMCT

4. arrayCGH

47 XY, +18[96]/46,XY[4]



:POR QUE HUBO DISCORDANCIA ENTRE DNA FETAL Y
CARIOTIPO?
1. Mosaico generalizado

2. Mosaico confinado a placenta CERPO
3 Mosaico fetal

O Ceélulas normales

Celulas
. cromosomicamente
7~ anomalas

Mosaicismo Mosaicismo Mosaicismo
generalizado confinado a la placenta fetal



CONCLUSIONES

. NIPT es un estudio de screening no invasivo valido para
pesquisa de anomalias congénitas

. Su uso se esta haciendo mas frecuente y el
conocimiento e interpretacion es y sera fundamental
para el manejo y orientacion de pacientes

Su uso podria disminuir la cantidad de procedimientos
Invasivos
Su tasa de deteccion, S, E, VVP, VPN en otras anomalias

congénitas podria ir en aumento conforme vayan
aumentado los estudios de éstos



CERPO

Centro de Referencia Perinatal Oriente

EXAMENES GENETICOS I:

DNA libre fetal, técnicay
rendimiento prenatal
Dra. Francisca Véliz Ormino

Tutor: Dra. Catherine Diaz
Dr. Juan Guillermo Rodriguez




REFERENCIAS

Lo, Y. D., Corbetta, N., Chamberlain, P. F., Rai, V., Sargent, |. L., Redman, C. W., & Wainscoat, J. S. (1997).
Presence of fetal DNA in maternal plasma and serum. The lancet, 350(9076), 485-487.

Lo, Y. D.,, Tein, M. S., Lau, T. K., Haines, C. J., Leung, T. N., Poon, P. M., ... & Hjelm, N. M. (1998). Quantitative
analysis of fetal DNA in maternal plasma and serum: implications for noninvasive prenatal diagnosis. The American
Journal of Human Genetics, 62(4), 768-775.

Alberry, M., Maddocks, D., Jones, M., Abdel Hadi, M., Abdel-Fattah, S., Avent, N., & Soothill, P. W. (2007). Free fetal
DNA In maternal plasma in anembryonic pregnancies: confirmation that the origin is the trophoblast. Prenatal
Diagnosis: Published in Affiliation With the International Society for Prenatal Diagnosis, 27(5), 415-418.

Chan, K. A., Zhang, J., Hui, A. B., Wong, N., Lau, T. K., Leung, T. N., ... & Lo, Y. D. (2004). Size distributions of
maternal and fetal DNA in maternal plasma. Clinical chemistry, 50(1), 88-92.

Bianchi, D. W., Khosrotehrani, K., Way, S. S., MacKenzie, T. C., Bajema, |., & O’'Donoghue, K. (2021). Forever
connected: the lifelong biological consequences of fetomaternal and maternofetal microchimerism. Clinical
chemistry, 67(2), 351-362.

Taglauer, E. S., Wilkins-Haug, L., & Bianchi, D. W. (2014). cell-free fetal DNA in the maternal circulation as an
indication of placental health and disease. Placenta, 35, S64-S68.

Wang, E., Batey, A., Struble, C., Musci, T., Song, K., & Oliphant, A. (2013). Gestational age and maternal weight
effects on fetal cell-free DNA in maternal plasma. Prenatal diagnosis, 33(7), 662-666.

Norton, M. E. (2022). Circulating cell-free DNA and screening for trisomies. New England Journal of
Medicine, 387(14), 1322-1324.

Grati, F. R., Bajaj, K., Simoni, G., Maggqi, F., Gross, S. J., & Ferreira, J. C. P. B. (2019). Noninvasive prenatal testing
by cell-free DNA: technology, biology, clinical utility, and limitations. In Human Reproductive and Prenatal
Genetics (pp. 627-652). Academic Press.



REFERENCIAS

Bianchi, D. W., & Chiu, R. W. (2018). Sequencing of circulating cell-free DNA during pregnancy. New England
Journal of Medicine, 379(5), 464-473.

Badeau, M., Lindsay, C., Blais, J., Nshimyumukiza, L., Takwoingi, Y., Langlois, S., ... & Rousseau, F. (2017).
Genomics-based non-invasive prenatal testing for detection of fetal chromosomal aneuploidy in pregnant
women. Cochrane Database of Systematic Reviews, (11).

Jacobsson, B., MacPherson, C., Egbert, M., Malone, F., Wapner, R. J.,, Roman, A. S., ... & Norton, M. E. (2022).
Cell-free DNA screening for trisomies 21, 18, and 13 in pregnancies at low and high risk for aneuploidy with genetic
confirmation. American journal of obstetrics and gynecology, 227(2), 259-e1.

Scotchman, E., Shaw, J., Paternoster, B., Chandler, N., & Chitty, L. S. (2020). Non-invasive prenatal diagnosis and
ggroeeszréing for monogenic disorders. European Journal of Obstetrics & Gynecology and Reproductive Biology, 253,
-327.

Mohan, P., Lemoine, J., Trotter, C., Rakova, I., Billings, P., Peacock, S., ... & Benn, P. (2022). Clinical experience
with non-invasive prenatal screening for single-gene disorders. Ulfrasound in Obstetrics & Gynecology, 59(1), 33-39.

Gregg, A. R., Skotko, B. G., Benkendorf, J. L., Monaghan, K. G., Bajaj, K., Best, R. G., ... & ACMG Noninvasive
Prenatal Screening Work Group. (2016). Noninvasive prenatal screemng for fetal aneupI0|dy, 2016 update: a

position statement of the American College of Medical Genetics and Genomics. Genetics in medicine, 18(10), 1056-
1065.

Rose, N. C., Barrie, E. S., Malinowski, J., Jenkins, G. P., McClain, M. R., LaGrave, D., ... & Guidelines Committee.
(2022). Systematic evidence-based review: The application of noninvasive prenatal screening using cell-free DNA in
general-risk pregnancies. Genetics in Medicine, 24(7), 1379-1391.



Results V4.2n.1a.4a
Location Disease Result Location Disease Result
1p36 1p36 deletion syndrome High Risk 1123 Jacobsen syndrome Low Risk
2g33.1 2q33.1 deletion syndrome LowRisk  15gl11.2-q13 Prader-willi/ Angelman syndrome Low Risk
4pl16.3 Wolf-Hirschhorn syndrome Low Risk 22ql11.2 DiGeorge syndrome Low Risk
5p- Cri Du Chat syndrome Low Risk Others Other syndrome sites Low Risk
7q11.23 Williams-Beuren syndrome Low Risk
Interpretation

A deletion of approximately & Mb in size was detected on chromosome 1{{GRCh3T] 1p36 (1,510,001-7,510,001). To adefinitive diagnosis, amniocentesis CMA chromosomal microamay analysis) should be necessary.
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