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NIPT

Non Invasive Prenatal Testing

Non - Invasive PND Invasive PND

Prenatal Diagnostic (PND) Tests

• Chorionic Villus Sampling

• Amniocentesis

• Chordocentesis

• Ultrasound

• Biochemical Markers

• Molecular Genetic



NIPT - Description



Primum Non Nocere !

First of all, 

Do Not Harm 

your patient !



Non-Invasive; it does NOT carry ANY risks to the

mother or to the baby like invasive procedures. 

NIPT - Description

Molecular Genetic; The quantity of cell free DNA 

(cfDNA) fragments circulating in maternal blood is 

measured by Next Generation Sequencing (NGS).

Prenatal Testing; It gives highly accurate 

diagnostic reports signed by Medical Geneticists with 

sensitivity  and specificity rates of >99% for trisomies.



Non – Invasive, 

Molecular Genetic, 

Prenatal Testing

NIPT

HISTORY
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NIPT - Method





cell free DNA

(cfDNA) separation

2 x 10 ml 

Maternal Blood

cffDNA 

quantification

NIPT - Method

Centrifugation
Real-time 

PCR



Maternal and fetal cell free DNA fragments are different in pattern;.   

maternal DNA fragments are NOT methylated,

whereas fetal DNA fragments are methylated.

Specific enzymes digest only NOT methylated maternal DNA – fetal DNA 

remains intact and can be accurately measured.

Measurement of cffDNA content in maternal plasma

Maternal non-methylated DNA fragments 

Fetal methylated DNA fragments 



LightCycler 480 System

a)

b)

Measurement of cffDNA content in maternal plasma
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GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10
GACACGGTGGAGCTCGGCCACACCAGGCCCAGCTGG chr14
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10
ACAGTGGTGGGGCCCATCCCTGGGTGAGGCTCAGTT chr21
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10

Next Generation Sequencing (NGS)

GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10
TCCGCCCAGGCCATGAGGGACCTGGAAATGGCTGAT chr21
GACACGGTGGAGCTCGGCCACACCAGGCCCAGCTGG chr14
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10
ACAGTGGTGGGGCCCATCCCTGGGTGAGGCTCAGTT chr21
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10
GACACGGTGGAGCTCGGCCACACCAGGCCCAGCTGG chr14
GGCCCTGGGGACAGTCTCCAATCCACTGAGTCATCT chr10

TCCGCCCAGGCCATGAGGGACCTGGAAATGGCTGAT chr21

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 X Y



Digital Karyotyping



Digital Karyotyping

z-score <3 Diploid >3 Trisomy
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Conventional Karyotyping



Digital Karyotyping

z-score <3 Diploid >3 Trisomy



NIPT - Indications







Non – Invasive, 

Prenatal Testing 

(NIPT)

POSITIONING



Positioning of NIPT during pregnancy

• Invasive

• Non-Invasive

1. Trimester

1.-13.week

2. Trimester

14.-26. week

3. Trimester

27.-40. week

birth

Chorionic villus sampling (11th -14th week)

Amniocentesis (15th – 20th week )

and ultrasound (11.- 14. week)

In combination with the 1st trimester screening

blood collection for serum marker (11.-12. week) 

NIPT - from 9th week



Non – Invasive, 

Prenatal Testing 

(NIPT)

for Trisomies

SUMMARY



Non-Invasive; it does NOT carry ANY risks to the

mother or to the baby like invasive procedures. 

NIPD - Summary

Molecular Genetic; The quantity of cell free DNA 

(cfDNA) fragments circulating in maternal blood is 

measured by Next Generation Sequencing (NGS).

Prenatal Testing; It gives highly accurate 

diagnostic reports signed by Medical Geneticists with 

sensitivity  and specificity rates of >99% for trisomies.



Usage of NIPT 

wisely in real 

clinical practice



Routine 
Ultrasound 
Follow-up

Invasive PND tests 

Conventional 
Karyotyping

Cell free Fetal DNA  

Digital Karyotyping 
with NIPT

NIPT as a Reflex Test
Maternal Age + Biochemistry Risk

<1/500   1/250 >1/50

Ultrasound   Screening 
<1/1000 1/1000 - 1/50                 >1/50 



Thank you 

for your attention!



• # of successfully reported samples : 13,953 

• Non reportable rate: approx. 0.5%            industrial leading

High test accuracy confirmed in diagnostic routine (2014-08-31*)

* August 2012 - January 2013 Detection Trisomy 21

February 2013 - August 2014 Detection Trisomies 13, 18, 21

Normal Range results: 98% (n= 13,657)

Trisomie 13: 0.11% (n=16)

Trisomie 18: 0.33% (n=46)

Trisomie 21: 1.68% (n=234)

Discordant results :

False positive: 1 x T13, 17 x T18, 4 x T21

False negative: 1 x T13, 1x T18

False Positive Rate (FPR): 0.16%

Detection Rate: 99.3%



Usage of 

low cost NIPT 

in the future



Routine 
Ultrasound 
Follow-up

Invasive PND tests 

Conventional 
Karyotyping

Cell free Fetal DNA  

Digital Karyotyping 
with NIPT

NIPT as a Reflex Test
Maternal Age + Biochemistry Risk

<1/1000   1/300 >1/50

Ultrasound   Screening 
<1/3000 1/3000 - 1/10                 >1/10 


