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Objectives

Understand current screening test options

Understand current recommendations and c
with regards to cell free DNA screening

Describe ultrasound benefit to screening options

Review relevant clinical updates in the last year
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Cell free DNA Screening

= The Basics

10-15% of cell free DNA is placental in origin

Several molecular mechanisms have been developed using next
generation sequencing and bioinformatics to determine fetal risk of
aneuploidy

Screens for common trisomies and gender (SCA/microdeletions)

= Testing can occur at 9-10 weeks

Results are available in 7-10 days
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Comparison of Prenatal Screening
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Counseling Recommendations

[ Table 1. Mey Points o Consider When Providing Pretest Counseling.®

State that testing i optional
Clarify that this is 3 screening test and not a diagnostic test
Describe limtations of the test (e, what it does not test fos)

Review the chinscal features and vari

lety of the conditions being screened
Briefly review test methods and reporting formats
Define positive and negative predictive vahues and their clinical significance,

Recommend that all positive screening tests be confirmed with a diagnastic
1e31 to determine fetal or neonatal karyotype.

Mention the possibility of incidental findings regarding maternal health

Refer the patient 1o specialists in medical genetics for unusual test results

Bianchi DW, et al Sequencing of Circulating Cell free DNA during Pregnancy.
N EnglJ Med 2018;379:464-73.
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Counseling Recommendations

Cell free DNA screening is not recommended for women with multiple

gestations Talsle 1. Tasl Parfrmants.® |
= Diagnostic testing should be offered rather than cell free DNA screening if a T W - AT > m“”"' e
fetal structural anomaly is identified on ultrasound Tewomsy 71 s
= Women with an indeterminate/not reported result from cell free DNA :’::::: :3:;:;:1, :‘::: :_':U,’J
screening should receive further counseling, ultrasound and be offered Positive predictsve valie
X - N Negatsve predicesvs valus o0 (R T oo T T
diagnostic testing Trisarmsy 1 2
= Conventional screening are the most appropriate choice for low risk Permabary b g 3403300
Specitcny 998 v 6 y00y 5.4 (90 000 1)

obstetric populations, although any patient may choose cell free DNA Potitive pradictive valus
screening Negatwe predicue value

Cell free DNA screen results should not be used for patient management
decisions such as termination et anabrsin for c/HA

truse persitivity] and 1932 patients risceny 18 atiern plus 2 with trae pestnty]

Routine cell free DNA screening for microdeletions should not be performed
Bianchi DW, et al. NEJM 2014;370:799-808.
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Age based PPV PPV for 23 year old with NIPT positive for Trisomy 21
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PPV for 39 year old with NIPT positive for Trisomy 21

NIPT/Cel Free DNA Sceeening
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Chromosome abnormalities identified
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Fig. 1. Percontage of chromosomal defects detectable or

not detectable by noninvasive prenatal testing based on

maternal age. For numeric details, see Tablo 4

Adarton, Anewptoicies and Sonvasive Prematal Testing, et

Cynecol 2014
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Fetal Fraction

The amount of cell free DNA in maternal blood which is fetal in origin
4% cutoff for some labs

Risk factor for screen failure

Low fetal fraction associated with

= Aneuploidy (2.7% norton N 2015)

= Maternal O beSlty (Normn NEJM 2015, Dar AJOG 2014, Kinnings Prenatal Diagnosis 2015)
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Clinical experience-important points

= Clinical experience from Einstein/Natera 3/13-9/13 with outcome data
in 17,885 women

= 356/17,885 High risk results (1.8%)
= 184 (51.7%) True Positive
= 38 (10.7%) False Positive
= 19 (5.3%) US finding suggestive of aneuploidy
= 36 (10.1%) SAB-no karyotype
= 22 (6.2%) termination-no karyotype
= 57 (16%) lost to follow up

Dar P, etal. Am J Obstet Gynecol. 2014 Aug 8.
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Cell Free DNA Screening in Twins

= Not recommended by ACOG/SMFM
= Limited Data

HuangX et al. Prenatal Diagnosis
2014;34:335-40

= 189 women with twins cell free DNA screening was compared with
kartyotype
= 9/9 Trisomy 21 detected Bevilacqua €, etal Ultrasound Obstet
N Gynecol 2015;45(1)61-6; Nicolaides et al
= 1/2 Trisomy 18 detected* Ultrasound Obstet Gynecol Mar 2016 epubl

= Recent studies note higher failure rate in twins (5.4% vs 1.7%) and
lower fetal fractions (8.7% vs 11.7%)
TanY, et al Prenatal Dx 2016:36 July

= 565 women with twins NIPT with failure in 5; 4 T21 positive, no FN

Fetal Fraction
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Dar P, etal. AmJ Obstet Gynecol. 2014 Aug 8. pi:
50002-9378(14)00818-7.
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Bianchi DW, et al Sequencing of Circulating Cell
free DNA during Pregnancy. N EnglJ Med
2018;379:464-73.
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Sex chromosome aneuploidy and gender testing

Gender discordance has been identified due to co-twin demise,
transplantation and ambiguous genitalia

Sex chromosome aneuploidy is common 1/400-500 live births;
Monosomy X occurs >1/100 gestations.

Sensitivity 96%, FP 0.3%, non-reportable rate 5% (Mazloom AR, et al Prenatal
Diagnosis 2013)

PPV 39% (ACOG Screening for fetal aneuploidy2018)
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Microdeletions

* Microdeletion occur sporadically 1/60 (wapnernem 2012)
= Not clinically validated

= Not recommended by ACOG/SMFM

= Low PPV
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NIPT after abnormal serum screen

= May delay results

= California prenatal screening program evaluated traditional
screen detection with NIPT and noted

= NIPT may fail to identify some aneuploidy-2%

Norton, ME et al Ob Gyn 2014;124:979-84.
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Controversy
= Low risk women
= ACMG suggests giving patients autonomy to choose genetic
screening or testing options after counseling
= Increased risk for chromosome abnormality that cannot be detected
by standard NIPT in young women
= Multiples
= Lower sensitivity of all screening modalities
= ACOG/SMFM does not recommend NIPT in multiples-newer studies
suggest reasonable performance
= Retesting after no result

= More data coming out with algorithms for who to retest based on
gestational age and fetal fraction
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NIPT after no result

= Increased risk for aneuploidy in no call samples
= Risk as high as 23%
= Highest risk with low fetal fraction<1.5%
= Risk for Triploidy in the group-know your testing

PergamentE, et al Ob Gyn 2014;124:210-8.
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Controversy
= Ultrasound with NIPT
= Prior to NIPT for dating, ruling out twins gestation and ruling out
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Malignancy and NIPT

Table 2. Asscciation of Manernal Cancers With Different Types
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NIPT after abnormal ultrasound

= 290 women with fetal anomaly underwent NIPT
= 29 had abnormalities not detected by standard NIPT
= 13 were sex chromosome abnormalities now typically identified by
NIPT (still leaves 5.5% undetected)
= Wapner prenatal diagnosis study of chromosome microarray versus
karyotype identified 552 chromosome abnormalities
= 178 could not be detected by NIPT (32%)

Benachi, A, etal. Ob Gyn 2015;125:1330-37.

Wapner, RJ, et al NEJM 2012;267:2175-84.
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2019 Updates: TWINS

* Twin validation study of SNP based NIPT platform
* Zygosity, aneuploidy, fetal sex

2.1% No
call Rate

[ 1
Cormest Incormect
Cals Calls
B84 084

Norwitz ER, et al. Validation of a single nucleotide polymorphism based
non-invasive prenatal test in twin gestations: Determination of zygosity,
individual fetal sex and aneuploidy. J Clin Med 2019, 8, 937.
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2019 Updates: TWINS

Samples with Ansuploidy Confirmation
=17

Figere & Freal e dhetrrmmination. Mmoo ypotic; I —dis

Norwitz ER, et al. Validation of a single nucleotide polymorphism
based non-invasive prenatal test in twin gestations: Determination of
2ygosity, individual fetal sex and aneuploidy. J Clin Med 2019, 8, 937. 0
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2019 Updates: TWINS

¢ Accurate determination of zygosity is beneficial when
chorionicity is uncertain. Provides information for
prognosis and management plan for pregnancy.

* Aneuploidy screening provides alternative genetic
screening options in twin pregnancy.
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2019 Updates: Rare Autosomal Trisomies

TABLE 1 Ciinical cutceme data for each RAT case

5 N Missed or Early Misc. TR 075 Anommaly Top [T
- 3 Trisomy 2 1 1
£ Trisomy 3 1
Trsomya a 2
Trsamy 5 1 1 1
: ' | Trsamy 7 s 1 s 2
Trisomy 8 2
T ey 1 1
Trisamy 10 1 1 1
Trisamy 14 2 1 1 1 1
Tromy 15 2 1 1 1
Trisomy 16 a 1 2 1 2 2 3
Trisamy 20 1 1
Trisomy 22 3 1
Totst £ 6 2 s a s s "
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2019 Updates: Women's screening choices

¢ Important to note the high rate of NIPT following
abnormal first screen

* May be missing what we are not screening for

* High rate of subsequent testing after first screen
compared to populations | have worked with in the past.
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2019 Updates: Rare Autosomal Trisomies

Chromasome Coverage Profile

/\ RAT on

Malignancy Profile

LN WA
v Y  V v

Scott F, et al. Rare autosomal trisomies:

Chromosome Number

Chromosome Coverrage Value
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2019 Updates: Women'’s screening choices

* 7939 women with first t
study

¢ 352 were high risk fo

52 opted for inva|

5 women opted f

3 women opted f

IRV ERYERIGIE Figure 2 Choices made regarding hurther testing according to level of
chance from combined screening, NIPT, non-invasive prenatal testing,

Sacco A, etal. Women’s choices in non-invasive prenatal testing for

Engla:d.AyrchDisC;i.ld’eZs 0:1-6.
612-863-4502

allinahealth.org/mnperinatal

2019 Updates: Impact of NIPT on invasive testing

* 500 cases of CNS anomalies were reviewed from 2010-
2017

¢ 33% (165) Expectant management
* 33% (166) invasive testing
+ 10% (52) NIPT
¢ 23% (117) Termination
* Increase from no testing with NIPT

* No change in invasive testing

Al Toukhis, et al. Impact of NIPT on testing in CNS anomalies. Prenat!
Diagn 2019;lune 39 (7)544-48..
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2019 Updates: Impact of NIPT on invasive testing 2019 Updates: Role of ultrasound

* NIPT missed 4% CNV in isolated brain malformation * High risk NIPT for T18/13

* NIPT missed 11% CNV in complex brain/other * >90% (32/35) with true T18/13 had fetal abnormality
malformation on ultrasound

* NIPT and invasive testing are not equivalent * No ultrasound abnormality when confined placental
mosaicism or normal amniocentesis

Zhen L, et al. Role of Ultrasound in NIPT T18/13. Pren
Diag. 2019; July 12. epub.
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2019 Updates: sex Chromosome Aneuploidy 2019 Updates: The Future
Screening
LT e ] s Plasma DNA tissue mapping
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Contact us

24/7 assi with Itations, referrals or
Minnesota Perinatal Physicians
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Thank you!
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