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OBJECTIVES 
 
Current non-invasive prenatal testing (NIPT) methods for the detection of fetal trisomy 21 (T21) are primarily based on next generation sequencing (NGS) 
strategies which are quite costly in clinical application and hence are limited to patients who can afford the testing. Here, we describe the results of a 
blinded study with respect to the test accuracy of a newly developed NIPT assay based on quantitative real-time PCR (qPCR) for prenatal testing of fetal 
trisomy 21 (qNIPT). 

METHOD 
 
In the study maternal plasma samples were collected from 1,044 pregnant women (Table 1) and blinded by an independent Contract Research 
Organization. After extraction of cell-free DNA using QIAsymphony instrument and methylation-specific digestion of DNA samples a multiplex qPCR was 
performed. The primary qPCR data were finally evaluated with our CE marked data analysis software. Results from this analysis and from confirmatory 
NGS testing were compared with NIPT results using NGS.  
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CONCLUSION 
 
Our results suggest that the proprietary qNIPT assay is a very reliable and 
robust method suitable for clinical routine in accordance with international 
medical associations. The assay represents a more cost-efficient solution 
over NGS testing and will also be able to provide results in the shortest 
possible time. While current NIPT methods require a minimum fetal 
fraction of 4% in blood samples from singleton pregnancies, we could 
demonstrate in the study that our qNIPT assay can be employed on blood 
samples with a fetal fraction of as low as 2.4%. In summary, the 
application of qNIPT could have the potential to become a NIPT solution 
on a global scale for pregnant women of all ages and risk groups. Further 
studies which aim to include the determination of trisomy 13 and trisomy 
18 are currently underway. 

Table 1: Clinical characteristics of pregnant women whose samples were recruited in the study 

RESULTS 
 
The study results of successfully analysed maternal plasma samples 
(n=966) demonstrated a positive percentage agreement (PPA; equates to 
sensitivity) of 100 % (lower 1-sided 95% confidence interval of 91.8 %; 
n=35/35) and a negative percentage agreement (NPA; equates to 
specificity; n=931/931) of 100% compared to NGS-based results (Table 2). 
The negative predictive value (NPV) for the novel qNIPT and confirmatory 
NGS testing was 100 % (lower 1-sided 95 % confidence interval of 99.68 
%). The average fetal fraction (FF) of the 966 examined blood samples 
was 8.1%. FF was in a range of 2.4 to 29.9% (Figure 1). The qNIPT assay 
provided reliable test results in 54 blood samples with a fetal fraction 
below 4%. 
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Characteristic Total R- R+ 

Number of samples 1,044 1,006 38 

Maternal age in years; mean (range) 35.9 (20-49) 35.8 (20-49) 37.9 (22-45) 

Gestational age in weeks; mean (range) 13.5 (9-29) 13.4 (9-29) 14.3 (10-23) 

Indications for testing (more than one risk factor 
was recorded) 
− Advanced maternal age (older than 35 years) 
− Positive maternal serum markers 
− Ultrasound abnormality 
− Positive family history for prenatally 

diagnosable disease 
− Parental chromosomal aberration 
− Other risk factors 
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Body Mass Index; mean (range) 23.32 
(13.7-46.3) 

23.34 
(13.7-46.3) 

22.96 
(18.4-41.1) 

Sample number Percentage 

Successfully analysed samples 966/1,044 92.53 

PPA (Sensitivity) 35/35 100.00 

NPA (Specificity) 931/931 100.00 

NPV 931/931 100.00 

Failure Rate 78/1,044 7.47 

Table 2: Performance data of study 

IMPLEMENTATION INTO PRACTISE 
 
Experiences Since Market Launch in December 2016: 
• About 1,300 blood samples were analysed within the first 3 

months 
• 35.6% of pregnant women ranged from 36 to 40 years of age 

and were primarily in gestational week 12+0 to 14+6 (54.25%) 
• Main clinical reasons for testing were atypical findings in first 

trimester screening/ultrasound (40.58%) and a maternal age 
higher than 35 years (34.95%).  

• In about 98.7% the result was negative for T21. 
• In about 1.3% the result was positive for T21 (after 

confirmation using NGS). 
• The delivery time of qNIPT results was 2 working days for the 

large majority of samples (71.86%). Further 25.62% of the 
samples were reported on the third business day after sample 
receipt and quality control. 

Figure 1: Fetal Fraction of study samples 
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