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Test Performance – Subgroup Analysis
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How to calculate?

Gil MM,  et al. Analysis of cell-free DNA in maternal blood in screening for aneuploidies: updated meta-analysis. 
Ultrasound Obstet Gynecol 2017; 50: 302-314

a priori Odds

Positive Negative

1:10,000 1 in 10 (10.0%) 1 in 1,250,000

1:1,000 1 in 1.9 (52.6%) 1 in 125,000

1:100 1 in 1.09 (91.7%) 1 in 12,500



Test Failure

Gil MM,  et al. Analysis of cell-free DNA in maternal blood in screening for aneuploidies: updated meta-analysis. 
Ultrasound Obstet Gynecol 2017; 50: 302-314

Test for Failure

T21 0.03 - 11.1%

T18 0 - 12.2%

T13 0 - 12.2%

Repeat the Test: Success 60%
FF > 4%



Sex chromosomes

• Turners Syndrome can be diagnosed with ultrasound

• 23% Mosaic

• High Incidence for maternal mosaic

• Screening performance:
- False positive rate is higher (ca 0.3%)
- PPV is lower than T21

Gil MM,  et al. Analysis of cell-free DNA in maternal blood in screening for aneuploidies: updated meta-analysis. 
Ultrasound Obstet Gynecol 2017; 50: 302-314



Sex chromosome aneuploidies and Sex

Kozlowski, et al. Ultraschall Med. 2018 Jul 12. doi: 10.1055/a-0631-8898.

• 45, X Monosomy - Turner

• 47, XXX  Triple X

• 47, XXY  Klinefelter

• 47, XYY  Diplo-Y

• Prevalance 1 %

• Fetal sex determination 99%

• 70 % lost to follow-up in studies

• 23% placental mosaics

• PPV 53 %

• Data not provided till 14+0 weeks

• AGS

• Duchenne muscular dystrophy

• Clitoris hypertrophy vs. hypospadias



Twin Pregnancies

Gil MM,  et al. Analysis of cell-free DNA in maternal blood in screening for aneuploidies: updated meta-analysis. 
Ultrasound Obstet Gynecol 2017; 50: 302-314
Bevilacqua E, Nicolaides KH. et al. Performance of screening for aneuploidies by cell-free DNA analysis of maternal blood in twin pregnancies. 
Ultrasound Obstet Gynecol 2015; 45: 61-66

• Test failure 5.6%, FF must be stated

• No testing by vanishing twin

• High failure rate in high BMI or after IVF

• No reliable data on Trisomies 18&13



Rare aneuploidies

Kozlowski, et al. Ultraschall Med. 2018 Jul 12. doi: 10.1055/a-0631-8898.

• Prevalance of rare aneuploidies 0.3-0.8%

• No follow up data available

• PPV only 8 %

• American College of Medical Genetics recommends NO Screening

• Triploidies are mostly not detectable



Microdeletions & Microduplications

Kozlowski, et al. Ultraschall Med. 2018 Jul 12. doi: 10.1055/a-0631-8898.

• 1-1.7 % pregnancies with normal findings

• More common than T21 in younger women

• Over 2100 copy number variations

• Independent of maternal age

• Larger microdeletions are offered:

• DiGeorge Syndrome

• Prader Willi

• Cri-du-Chat

• Only 11 %

• Theoretical DR 74 %

• Majority false positive

Do NOT recommend



Fetal Blood Group

Chitty LS, et al. Diagnostic accuracy of routine antenatal determination of fetal RHD status across gestation: population based cohort study. 
BMJ (Clinical research ed) 2014; 349: g5243

Scheffer PG, et al. Noninvasive fetal blood group genotyping of rhesus D, c, E and of K in alloimmunised pregnant women: 
evaluation of a 7-year clinical experience. BJOG: an international journal of obstetrics and gynaecology 2011; 118: 1340-1348

• DR for rhesus D after 12 weeks 99.7 %

• Determination of Kell, C, c, E, e possible

What is the big question?



Monogenic Diseases

Chitty LS, et al. Diagnostic accuracy of routine antenatal determination of fetal RHD status across gestation: population based cohort study. 
BMJ (Clinical research ed) 2014; 349: g5243

Scheffer PG, et al. Noninvasive fetal blood group genotyping of rhesus D, c, E and of K in alloimmunised pregnant women: 
evaluation of a 7-year clinical experience. BJOG: an international journal of obstetrics and gynaecology 2011; 118: 1340-1348

• Achondroplasia

• Thanatophoric Dysplasia

• Apert Syndrome

• Paternal mutations of cystic fibrosis

• Tuberous Sclerosis

• AR polycystic kidney disease



Fetal or neonatal alloimmune thrombocytopenia (FNAIT)

Scheffer, et al.: BJOG. 2011 Oct;118(11):1392-5. doi: 10.1111/j.1471-0528.2011.03039.x. Epub 2011 Jul 12.

Noninvasive fetal genotyping of human platelet antigen-1a.

Wienzek-Lischka, et al.: Noninvasive fetal genotyping of human platelet antigen-1a using targeted massively parallel sequencing

15 April 2015 https://doi.org/10.1111/trf.13102



Contingent Screening

FTS at 11-13 wks
(Age, fetal NT, serum fß-hCG & PAPP-A)

High Risk Low Risk

Invasive

Middle Risk

Nothing

cfDNA

+ve -ve

Slide: FMF London

Gil MM, Revello R, Poon LC, Akolekar R, Nicolaides KH. Clinical implementation of routine screening for fetal trisomies in the NHS: cell-free DNA test
contingent on results from first-trimester combined test. Ultrasound Obstet Gynecol 2015 doi: 10.1002/uog.15783.

1:100
3.9%

1:2500
30.4%

1:2500
65.7%

43% less CVS; T21 DR %97



Preis-Hypothesis & Cut-off

First-trimester contingent screening for trisomies 21, 18 and 13 by fetal nuchal translucency and ductus venosus flow and maternal blood cell-
free DNA testing
Kagan KO et al., Ultrasound Obstet Gynecol 2015; 45; 42-47

• Only FTS: mat. Age, NT, DV PI 
• 1:100 cut-off
• 2645 invasive Diagnostics
• 150 Euro Screening
• 1000 Euro CVS

in Total

• Only cfDNA-Test
• 1,4% CVS
• 500 Euro
• 1000 Euro CVS
• 51,428,000 Euro in Total



Preis-Hypothesis & Cut-off

First-trimester contingent screening for trisomies 21, 18 and 13 by fetal nuchal 
translucency and ductus venosus flow and maternal blood cell-free DNA testing
Kagan KO et al., Ultrasound Obstet Gynecol 2015; 45; 42-47

• Contingent-Screening
• 150 Euro US-Control
• 500 Euro cfDNA-Test
• 1,82% CVS
• 1000 Euro CVS
• 25,818,500 Euro Total



Diagnostics

Kozlowski, et al. Ultraschall Med. 2018 Jul 12. doi: 10.1055/a-0631-8898.



Diagnostics

Kozlowski, et al. Ultraschall Med. 2018 Jul 12. doi: 10.1055/a-0631-8898.

Karyotyping
negative Ultrasound OK Nothing

Anomalies or IUGR Array CGH

Panel 
Sequencing

Exom / Genom
Risk 1:1000



Screening at 1. Trimester

Anomalies
488/44,859

Always diagnosed
31%

Sometimes diagnosed
43%

Not diagnosed
26%

Syngelaki, et al., 2011



Screening

Always diagnosed
31%

Acrania

Holoprosencephaly

Exomphalos

Gastroschisis

Megacystis

Body stalk anomaly

Syngelaki, et al., 2011



Screening at 1. Trimester

108,982 FTS

Holoprosencephaly
1:2945 (78.4%)

Exomphalos
1:419 (40.8%)

Megacystis
1:1345 (18.5%)

NT>3,5
1:119 (48.5%)

Trisomy 13

Trisomy 18

Trisomy 18

Trisomy 21

%57 of all chr. defects!

Syngelaki, et al., 2016



Statistics in Germany

ca. %30

cfDNA-Test



BPD



BPD

Lateral ventricles

Falx

Os parietale

Plexus choroideus



NT & CRL
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Fetal Heart

Gil MM,  et al. Analysis of cell-free DNA in maternal blood in screening for aneuploidies: updated meta-analysis. 
Ultrasound Obstet Gynecol 2017; 50: 302-314

Method Detection Rate

History 10 %

NT/DV/TR 58 %

4CV/NT/DV/TR 75 %



Thank you.


