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Objectives: 

● What is NIPT or NIPS?

● History of NIPT

● Recommendations of NIPT

● EDGC methodology

● Case examples

● Argument for all chromosome testing





In t rodu ct ion



History of NIPT

● 1979 discovery of fetal cells in mother

blood

● Dr. Dennis Lo 1997 discovered fetal

DNA in maternal plasma

● 2008 trisomy identified in maternal

blood through NGS

● 2011 commercial NIPT available

● trisomy 13, 18 and 21

● Expanded testing all chromosome

and 90+ microdeletions

● ACOG recommendations in 2013 were

that NIPT should be offered only to

women within a high-risk group

● 2016 ACOG issued new

recommendations stating that NIPT

should now be offered to all pregnant

women



ACMG recommends: 

ACMG recom m ends: 

● “Laboratories should provide readily visible and clearly stated detection rate (DR), clinical specificity (SPEC), positive predictive value (PPV), and negative predictive value 

(NPV) for conditions being screened, in pretest marketing materials, and when reporting laboratory results to assist patients and providers in making decisions and 

interpreting results.

● Laboratories should not offer to screen for Patau, Edwards, and Down syndromes if they cannot report DR, SPEC, and PPV for these conditions

● All laboratories should include a clearly visible fetal fraction on NIPS reports.

● All laboratories should establish and monitor analytical and clinical validity for the fetal fraction.

● All laboratories should specify the reason for a no-call when reporting NIPS results



Screening How to Since when How long Detection 
Rate(%)

NIPT NICE Non-Invasive From 10 weeks 7~10 days >99%

Conventional 
Blood Test

Triple Screen

Quadruple Screen
Non-Invasive

From 11-13 weeks

From 11-13 weeks
2 days

67~71%

79~81%

Integrated 
Screening 

Test
Integrated Screen Non-Invasive

From 11-13 weeks

From 11-13 weeks
4~5 weeks 94~96%

Cell Culture 
Test

Chorionic Screen 

Amniocentesis
Invasive

From 11-13 weeks

From 11-13 weeks
1~2 weeks >99%

NICE vs t ra d it ion a l p re n a ta l scre e n in g



Wh y NICE



Stre n g th s



Sensitivity
(False-positive rates)

EDGC
NICE®

Sequenom
MaterniT21 Illumina Verifi® Ariosa Harmony Natera 

Panorama

Trisomy 21
Down syndrome

>99%
(<0.01%)

99.1%
(0.2%)

>99.9%
(0.3%)

>99%
(<0.1%)

99%
(0%)

Trisomy 18 
Edwards syndrome

96.5%
(<0.01%)

96.9%
(<0.01%)

97.3%
(0.4%)

96.7%
(<0.1%)

94.1%
(<0.1%)

Trisomy 13
Patau syndrome

92.31%
(<0.01%)

89.3%
(0.3%)

87.5%
(0.1%)

80%
(0.05%)

>99%
(0%)

Monosomy X
Turner syndrome

>99.99%
(<0.01%)

94.7%
(0.5%)

95%
(1.0%)

96.7%
(unreported)

94.7%
(<0.1%)

Sex chromosome
Trisomies

>99.99%
(0%) >99.9% 67-100% 67-100% 73.1%

Female >99%
(0%)

97.9%
(0.5%)

97.6%
(0.8%)

>99%
(unreported)

>99.9%
(0%)

Male >99%
(0%)

99.4%
(2.1%)

99.1%
(1.1%)

>99%
(<0.01%)

>99.9%
(0%)



Pu blica t ion   



Dou b le  Z-score Mu lt i-Z
Is th e  core  te ch n ology to  de te ct  fe tu s ch rom osom a l a bn orm a lit ie s

Size  Se le ct ion

Algorith m  : Dou b le -Z, Mu lt i-Z a n d  Size  se le ct ion  m e th od



Algorith m  – Size  se le ct ion  m e th od



Microde le t ion s



Microde le t ion s

Mu lt i-Z 10m b h e a tm a p

Sta ir-Ma trix 
(in -h ou se  a lgorith m )

Wise Con dor

22:20509792-21509792 (1Mb) 22:21009792-21509792 (0.5Mb)



21,644 sa m ple s 

Va lida t ion  All Ch rom osom e s



Un ipa re n ta l d isom y



UPD Parent Syndrome/Disorder Phenotype

6 Paternal Transient neonatal diabetes mellitus IUGR, neonatal diabetes

7 Maternal Russell-Silver IUGR/FTT, dysmorphic

11 Paternal Beckwith-Wiedemann
Omphalocele, organomegaly, 
neonatal hypoglycemia, Wilms 

tumor

11 Maternal Russell-Silver IUGR/FTT, dysmorphic

14 Paternal Temple syndrome IUGR, dysmorphic

14 Maternal Kagami-Ogata syndrome Bell-shaped thorax, developmental 
retardation, dwarfisms, dysmorphic

15 Maternal Prader-Willi Obesity, dysmorphic, ID

15 Paternal Angelman ID, dysmorphic

20 Maternal Growth failure, hyperactivity IUGR/FTT

20 Paternal Pseudohypoparathyroidism 1b Pseudohypoparathyroidism



T7 pa rt ia l, FF: 9.75 10w 4d T9, FF: 5.5 17w 6d
47,X(),+9[14]/46,X()[16]

Ca se s



T16  FF: 14.98 17w 3d
47,X(),+16[3]/46.X()[37]

T22, FF: 10.92 17w 0d
47,X(),+22

Ca se s



Ca se s

● 31 yo  fe m a le  
● NICE a t  11w5d  - n e ga t ive , FF 10.3%
● Re pe a te d  NICE a t  24w1d- n e ga t ive , FF 21.2% (n o  n a sa l bon e )



Ca se s

● No a m n io- ba by born  47, XY +21
● No Na sa l Bon e  u lt ra sou n d
● Re pe a t  NICE sh ou ld  n ot  h a ve  be e n  pe rform e d
● CPM ca u se



Ca se s



Ca se s

● Mom and fetus  Xp21.1 -
11.3





Nice  Te st  Re port





Ca se s

T18 TP
FF : 7.18

Chromosomal heatmap

10mb bin heatmap

T21 TP
FF : 8.23

T21 FN 
(CPM)
FF : 21.2



Ca se s

Original

Fetus



Microde le t ion s

● Te ch n ica l lim ita t ion  : Low Fe ta l Fra ct ion , Sh ort  CNV size
● In  th e  sh a llow-de p th  NGS se qu e n cin g  m e th od , th e re  a re  ch rom osom a l re g ion s th a t  a re  

d ifficu lt  to  re a d  m a pp in g  to  th e  re fe re n ce  se qu e n ce  de pe n d in g  on  th e  ch rom osom a l 
ch a ra cte rist ics .
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