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Year # *
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2005 15

* p < 0.001
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Hui, L  and Norton M, Pren Diag; 2018; 38:246-49



Hui L et al Genet Med 2017;19:1138



¡ Proportion of births have invasive testing
§ 2.7%

¡ Yield of invasive tests
§ 20%
§ 1/5 positive invasive test

Hui L et al Genet Med 2017;19:1138



¡ Time to offer NIPT to all women, low or high 
risk?





80.9%

3.4%5.4% <0.1%

100%

78.9%

Norton M et al, NEJM;2015



¡ NIPT false positive 1/10th of multiple marker 
screening

¡ PPV with NIPT higher than PPV of FTCS 
among high risk women

Bianchi DW et al NEJM August 2018



¡ Should both FTCS and NIPT be offered? 

¡ Or Just one?
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Norton M et al, NEJM;2015



Both!!



1. Performance of different prenatal screening 
stratigies

2. Residual risk of major chromosomal 
abnormality following low risk result. 

1. In other words, what is missed?

Lindquist A et al UOG. 2020:56:215.



Screening 
pathway

Sens T21 Sens 
T21,T13,T1

8

Spec T21, 
T13, T18

Screen 
Positive

cFTS alone 87.95% 89.57% 97.25 2.94

cfDNA
alone

100% 100% 99.93 1.21%
2.42%

STSS 50% 60% 93.17 6.92%

Lindquist A et al UOG. 2020:56:215.



Prenatal Screening Pathway % Risk 

Low risk cFTS 0.084% 
(1:1188) *

Low risk cfDNA 0.13%
(1:762) *

Lindquist A et al UOG. 2020:56:215.
* = NS



¡ Although non-significant difference in 
residual risk of any major abnormality 
between cFTS (1:1188) and cfDNA (1:762)

¡ cfDNA with fewer live born infants with major 
chromosomal abnormality

¡ Conclusion:
§ Do not do both as a type of screening. 

Lindquist A et al UOG. 2020:56:215.



PAPP-A Level FGR (BW < 
10th%)

PTB < 34 weeks

<5th% (0.4 MoM) 14% 2.3%

< 1st% (0.2 MoM 24% 2.5%



Biochemistry Risk of microarray 
abnormality not detected by 

NIPT
PAPP-A < 0.2 MoM (<1st%) 4%

BHCG < 0.2 MoM (<1st%) 7%

BHCG > 5.0 MoM (>99th%) 0.5%



¡ cFTS call back rate
§ 5% overall
§ Close to 20% over 35
§ Close to 25% >= 40

¡ PAPP-A < 1st% is all we care about
§ 5% call back rate for high Trisomy 21 
§ to get a 1% modest risk of SGA < 10th%



¡ RANZCOG – July 2018 - Acceptable first-line 
screening tests:

¡ First Trimester Combined Screening

¡ OR

¡ cell-free DNA (cfDNA)-based screening.
patient demographics, and individual patient 
characteristics. 

RANZCOG College Statements & Guidelines July 2018



Question 2?
Both as first line?



¡ After NIPT, is there still need for First 
Trimester anatomy ultrasound? 



¡ Early detection of multiple pregnancy
§ (and probably chorionicity)

¡ Improved gestational dating
§ Fewer inductions for post dates. 

¡ Major fetal abnormalities
§ Early genetic termination of pregnancy

Whitworth M et al, Cochrane Database 2015



¡ Systematic review 

§ 51% detection

Rossi AC et al O&G Vol 122, No. 6, Dec 2013



¡ Systematic review 

¡ 32% detection in low risk

¡ 60% detection in high risk

Karim JN et al, UOG 2016. 



¡ Negative cfDNA

§ 3.5% had unexpected finding
§ 2.1 with fetal abnormality

Reiff ES et al, Prenat Dx 2016,36,260-5

























Detection % Abnormality

100% Gastroschisis, omphalocele, acrania, 
Body stalk anomaly,
Alobar holoprosencephaly, encephalolcele,

>50% Open NTD (59%), HLHS (92%), AVSD (91%), 
complex heart defect (60%),
Absent extremities (75%), fetal akinesia 
(73%), lethal skeletal dysplasia (71%), Lower 
UT obstruction (71%)

<10% Agenesis Corpus callosum, isolated cleft lip, 
CPAM, VSD, unilateral renal agenesis, 
abdominal cysts, 



¡ RANZCOG College Statement (2018):
§ “Women who choose to have cfDNA as a primary screening 

test should still be offered the opportunity to have an 11-13 
week ultrasound for an early structural assessment, as 50% 
of major abnormalities can now be detected at this 
gestation”. 



¡ How should a “positive” NIPT be interpreted? 



50%

80%

3.4%

Norton ME et al NEJM, 2015



¡ NIPT in sex chromosomal abnormalities 
(SCA)? 

¡ To do or not to do?



¡ Clinically significant abnormality that has 
significant impact on development !



¡ High prevalence
§ Potential High frequency of Positive NIPT
§ 1%

¡ Phenotypic features
§ Highly variable

¡ Relatively few serious physical abnormalities

Mennuti MT et al Prenatal Diagnosis 2015,35,980-985



¡ Phenotypic ascertainment bias
§ Postnatal/adult –
▪ over-representation of severe clinical outcome

§ Prenatal detection
▪ Better outcomes seen

¡ Benefit from early screening and medical 
intervention

Mennuti MT et al Prenatal Diagnosis 2015,35,980-985
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80%
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Norton M et al NEJM 2015 and Bianchi DW, O&G,Vol 125, Feb. 2015





¡ RCT 47XXy - Treating with lose testosterone 
age  4-12

¡ Positive effects on visual-motor integration and psychosocial 
function, without affecting most other motor or cognitive 
outcomes 

¡ Positive effects on several aspects of anxiety/depression and 
social functioning, without adverse effects on behavior.

Ross JL et al J Pediatr 2017;185:193-9 



¡ Parental decision making
§ Significant decrease in proceeding GTOP with 

multidisciplinary counselling 

§ Need to provide accurate, unbiased and updated 
information

Mennuti MT et al Prenatal Diagnosis 2015,35,980-985



¡ “Women should have the option to separately 
accept or reject the sex chromosome analysis”



¡ What is the chance of atypical aneuploidy 
occurring in high risk FTCS and “low risk” 
NIPT? 

¡ How does ultrasound help?



53293 Screened

1943 High risk screen (3.6%)

1488 Invasive test (76.6%)

224 Abnormal karyotype (15%)

85% detectable by NIPT

14.7 % not detectable by NIPT

51% Pathogenic

Maxwell S et al, ANZJOG 2015;55:420-426



¡ “Fetal Sonographic appearance was likely to 
have led to recommendation for invasive test”

¡ FTS risk <1:50 + Low risk NIPT + no ultrasound 
findings

¡ Residual risk of 0.33%

Maxwell S et al, ANZJOG 2015;55:420-426



¡ What really in the risk of miscarriage from 
invasive testing? 



¡ Amniocentesis
§ << 1:300. ?1:909

¡ CVS
§ << 1:300 ?1:454

Akolekar R et al, UOG. 2015;55:541-6



¡ “Best case scenario”
 Rieder W et al ANZJOG. 2018. 58:397-403

¡ Medical legal risk to over estimate risk and miss 
atypical chromosomal abnormalities

¡ Optimal choice based on experienced operator
 ISPD Newsletter Vol 1, Number 1, December 2012



What is considered an elevated NT?



Baer RJ et al AJOG Dec 2014

NT <90th% 90-94th% 95th-99th%
2.7-3.4

99th%
>= 3.5mm

Structural
Abnl

1.7% 2.1% 2.7% 5.2%

Background risk of major birth defects  = 2%



• Isolated NT > =3.5 mm
Incremental yield of 4.0% to standard 
karyotype

• Significant limitations for NIPT

• We would offer invasive diagnostic testing.

Grande M et al UOG 2015: 46: 650-58.



NT Microarray 
Abnomrlity

Standard NIPT 
LR

Genome Wide 
NIPT 

Background 1%

NT < 3.0 mm 0.8%

NT 
3.0-3.4 mm

4.7% 1.9% 1.5%

Sagi-Dain L et al O&G, VOL. 137, NO. 1, JANUARY 2021 



Kelley J et al Prenatal Diagnosis. 2021;41:1305–1315. 







¡ Common (T21, T18, T13) 
which account for over 70% 
of chromosomal 
abnormalities seen 
standard karyotype

¡ There is high level evidence 
for its use.

¡ Genome Wide NIPT
§ Clinpath
§ Repromed



¡ Rare Autosomal Trisomies
(RATs) or large segmental 
chromosomal 
abnormalities 
§ 1:250 to 1:300
§ So common

¡ 7.5 Mb size

¡ Double your high risk 
NIPT result 



¡ True complete fetal trisomies (other than T21, T18 or T13) are 
likely incompatible with normal pregnancy progression. 

¡ A NIPT screen positive for RAT’s, a normal ultrasound will 
indicate confined placental mosaicism (CPM) in 97% of the 
time. 

¡ Fetal Mosaisim is rare 1.5% and ultrasound may be normal in 
29% of cases

¡ CPM is a risk factor for fetal growth restriction, particular 
CPM of Trisomy 16.

¡ Approximately one in three NIPT high risk RAT will develop 
fetal growth restriction. 



¡ Suggest
§ Pretest counselling
§ For positive NIPT for RATs, the current 

recommendation is to first perform high level 12-
13 week ultrasound

§ If the ultrasound is normal, since CPM will be the 
most common reason for the NIPT result, we 
recommend amniocentesis at 15 + weeks. 

§ This is because NIPT is testing the same area that 
tested with CVS, placental DNA.



cFTS

12 + Anatomy 
scan

NIPT 

13 week 
Anatomy Scan



Standard 
NIPT

Screen + 
T21 or T18

Offer CVS 

Screen + 
T13 or SCA

13 week 
US

Normal

Offer 
Amnio

Abnormal

Offer CVS



Genome Wide 
NIPT

Screen +

RATs or large 
segmental 

13 week 
Ultrasound 

Normal 
Ultrasound 

Offer 
amniocentesis

Abnormal US

Offer CVS



Genome Wide NIPT

Screen + for chromosomes 
6,7,11.14,15, or 20 and 

normal 13 weeks ultrasound 

Amniocentesis 

No abnormality Detected

Refer to Clinical Genetics for 
consideration of UPD 

Studies

Abnormality detected

Further counselling of 
specific abnormality
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Maternal weight

Mean arterial BP

Ultrasound + Uterine artery 
Doppler

Biochemistry (best at 11-13 
weeks)-

PAPP-A or PlGF




