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cfDNA

§  Introduction of cfDNA screening for trisomies and gonosomal 
aneuploidies reducing the spectrum of anomalies

§  What do pregnant women expect from prenatal screening:
§  screening auf  trisomie 21  or
§  screening for causes of severe disease?

§  Age dependent anomalies
§  Sensitivity, specificity and positive predictive value
§  Ethical and medicolegal considerations
§  Costs
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Central role of US at 11-13 w



§  Metaanalysis of 35 studies
§  Jan 2011 until Dec 2016
§  Independent of method

Gil 2017 UOG

Aneuploidy Triue positive
%

False positive
%

Trisomy 21 99,7 0,04

Trisomy 18 97,9 0,04

Trisomy 13 99,0 0,.04

Monosomy X 95,8 0,14

SCA 100,0 0,04



cfDNA in „general population“

Trisomy 21 Trisomy 18 Trisomy 13

Prevalence 1:230 1:1.000 1:2.000

Sensitivity 95,9 % 86,5 % 77,5 %

Spezifity 99,9 % 99,8 % 99,9 %

PPV 81,6 % 36,6 % 48,8 %

NPV 99,98 % 99,98 % 99,98 %

Taylor-Phillips 2016 BMJ Open 



Positive predictive value

perinatalquality.org



Chromosomal abnormalities

Wellesley 2012 EJHG
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FNR    5,90 %
FPR     0,53 %

Kagan 2016

Cave: „Lost to follow up“ cases more often in SCA



Rare Aneuploidies and SCA

•  Prevalence of rare trisomies 0,3-0,8%
PPV 8% Benn 2016, Pescia 2017

•  plazental mosaiks, in 13% present in fetus
Malvestiti 2015

•  Prevalence of SCA 0,8-1,0% (2/3 45,X)
Bianchi 2015

•  PPV for  45,X and normal US 53% (suspicious 99%)
Grati 2017

•  Reasonable to screen for SCA?



Spectrum of genetic anomalies 

Shani 2016 AJOG

  n=3.182 Cytogenetic exams
n=1.037 plus Microarray

220 (7%) Chromosomal Anomalies
57%  Tris 21,18,13 und SCA
22%  Mosaics, unbalanced translokations
21%  pathologic microarrays



  

193.638 ETS in DK 2008-2010
    1.122 Aneuploidies (prevalence 0,6%)
   23,4% not recognizable by cfDNA
 
1,6% prevalence of aneuploidies if
•  PAPP-A < 0,2 MoM
•  ß-HCG  < 0,2 MoM or > 5 MoM
•  maternal age > 45
•  NT > 95. percentile

Petersen 2014 UOG



Prevalence of atypical anomalies
2014-2015
n=103.319 comb. FTS
>1:300 reported as „high risk“ 

Individual serum markers should be considered 
independently in a decision pathway 

Probability of atypical abnormalities 4,6% in cFTS risk >1:  10
1,4% in    >1:300

90% Detection of atypical abnormalities if CMA performed in
cFTS risk >1:100, ß-HCG a/o PAPP-A >0,2 MoM
a/o US structural abnormality



Chromosomal anomalies & cFTS

Kozlowski et al 2018



CMA in routine population

Metaanalysis n=10.614
Diagnostic „routine“procedures (AMA/ANX)

Srebniak 2018 UOG



CMA in routine population
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CMA as primary tool after cFTS 

Comb FTS 
trisomy risk

% of total % of total 
abnormalities

Tris 21,18,13 
and SCA

CMA 
abnormality

  >1: 50 24% 17% 87% 4%

1: 50 - 1:100 24% 9% 25% 50%

1:100 - 1:300 52% 5% 31% 50%

  >1:300 100% 9% 55% 29%

„Traditional“ aneuploidies in cFTS risk >1:50
Pathogenic CNV more present in risk 1:100-1:300

       Vogel 2018 UOG



§  Fetal malformations
§  Early growth restriction
§  Nuchal translucency > 95th percentile
§  Increased FTS risk
§  PAPP-A <0,2 MoM or fßHCG <0,2 or > 5MoM
§  Abnormal cfDNA findings
§  Wishes of the pregnant woman Kozlowski et al 2018 EJU

Discuss 
diagnostic 
procedure 
in case of ...



NT- Percentilen



Diagnostische Punktionen



Genom wide screening



Advani  2017 Prenat Diagn
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Relevance of  studies about microdel

Prospective studies define in advance

•  Thesis – „cfDNA detects del 22q“
•  Group – „all low risk pregnant women in 2018 who choose 

NIPT and agree to  participate “
•  Criteria for exclusions – „structural abnormalities in US“
•  Outcome – „all newborns del 22q checked“



Screening 1p36, 5p, 15q, 22q11.2

n=175.393  Sequenom cfDNA-Screening
1p36, 5p, 15q, 22q11.2 del

22q11.2 32 (0,02%) positive
 20 maternal    (1:8.770)
 12 fetal (1:14.616)

 
Helgeson 2015 Prenat Diagn



del 22q11.2
SNP Array n=20.776 Prevalence 1:950

95 (0,5%) positive 34 no outcome 
11 true positive fetal   2 maternal deletions
50 (0,2%) false positive PPV=18%

Post study change of coverage: PPV 18%          42%

Gross 2016 UOG



Sahoo 2016 Genet Med



 9/10  true positive
9 abnormal US

1/390  false positive

Ravi 2018



Screening for microdeletions / CNVs

Chitty 2018 Prenat Diagn
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Screening for microdeletions / CNVs

Deletion screenpositive * true positive
CVS oder AC

PPV
(%)

1p36 21 1 5
4p 6 1 17
5p 45 6 13
15q 80 5 6
22q11.2 183 12 7

Schwartz 2018 Prenat Diagn
*	Pathologic Microarrays in 11 cases



Screening for single-gene diseases



natera.com
10.04.2018



Carrier-Screening



Kanda 2016 J Obstet Gynaecol Res



Hou 2017 ACS Nano



Bolnick 2014



Pfeifer 2016 Placenta
Pfeifer 2016 Placenta


