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a place?
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Educational Goals

 Discuss whether NIPT should replace conventional aneuploidy screening in 

low-risk women, either medically or economically.

 Discuss the role of routine ultrasound at 12-13 weeks.



Why discuss this question?

 It’s a practical problem.  Many patients want NIPT and are willing to pay 

for it. Should we encourage or discourage them? 

 For many years, most women have had a “NT” ultrasound scan at 12-13 

weeks.  What do we do in women who have had NIPT?

 Major changes in how we do things should be made carefully and 

thoughtfully. 



Advantages of NIPT

 High sensitivity 

 Low false positive rate (< 1:1000)

 No NT scan required

 Identifies fetal sex

 Providers love it, for all these reasons. 

 Patients love it – reassurance and a major reduction in number of invasive 

tests.



So why not NIPT for everyone?

 Insurers have resisted coverage, citing lack of validation studies in low risk 

population.

 As it stands, most insurers will not cover low-risk women, although some will.  

 Thought leaders have argued that conventional screening with NT, PAPP-A 

and HCG has value beyond detection of common trisomy and therefore 

should not be replaced by NIPT.



Lack of validation studies in low risk 

women?

 Many existing studies were performed on HR women.  

 Sensitivity does not change with the prevalence of the condition being 

tested for.  

 Positive predictive value (PPV) will change.

 Clearly, a positive NIPT result in a 40 year old has a higher chance to be a 

true positive than it does in a 20 year old. 

 Expect that sensitivity will remain 99% and that PPV will go down as prior risk 

(maternal age) goes down. 



Low Risk Validation





How much validation is needed?

 The idea that validation in a low-risk population is lacking is innaccurate.

 NIPT has been validated in low-risk pregnancies, and it works exactly as 

expected.



What about cost?

 Several different cost assessment studies – all confusing.

 Is cost of NT ultrasound included in conventional screening?

 Is cost of false positives correctly accounted for?

 Human cost of false positives is very significant.

 Is cost to health care system of undetected trisomy accounted for? 

 Meta-analysis of studies concluded that, at least for low-risk women, 

conventional screening with NIPT for screen positive women is more cost 

effective.



What do they do in UK, Netherlands 

and Denmark?

 UK has adopted a “contingent” policy for all women under 38.

 Netherlands:  News report in 2017 said that NIPT was available to all 

pregnant women.  

 Denmark seems to have adopted “contingent” model for low-risk women. 



Does conventional screening have value 

beyond identification of common 

aneuploidy?

 Enlarged NT can be used to screen for other things than T21. 

 Associated with CHD, Noonan Syndrome, other syndromes and atypical 

chromosome abnormalities.  

 PAPP-A and HCG abnormalities are associated with poor pregnancy 

outcome. 





Study Design

 All women who had NT scan and/or biochemistry in Denmark from 2008-2011.  

 Study population is almost 200,000 women!!

 All women with DS risk > 1:300 for T21 were offered CVS/amnio.  

 Cases where chromosome abnormalities were discovered later in pregnancy 
or post natal were included.

 Cytogenetics was mostly routine but array results were included if array was 
performed.  

 All chromosome results were classified as normal or into one of 3 abnormal 

groups:  1) detectable by NIPT; 2) atypical and clinically relevant but not 
detectable by NIPT; 3) Balanced translocation.



Results

 193,638 women completed screened with NT, PAPP-A and HCG.

 5.3% or 10,205 had karyotype – 9461 by CVS/amnio, 580 after pregnancy 

termination and 217 from postnatal samples. 

 Of these, 1122 were abnormal of which 262 (or 24%) would have been 

missed altogether by NIPT.  

 So far, this result is in keeping with what we talked about  the other day, in 

the 1st webinar. 





What about conventional screening for 

atypical chromosome abnormalities?

 Authors go through a series of simulations to ask which screening strategy 

yields the highest proportion of both common and atypical chromosome 

abnormalities. 

 NT > 99th % strongly enriches for chromosome abnormalities, but majority of 

atypical had NT in the normal range.

 PAPP-A < 1st % enriches for atypical chromosome abnormality but most 

had PAPP-A closer to normal range.

 Same for HCG.

 So, no perfect way to detect atypical chromosome abnormalities. 



Performance of different screening 

cut offs



Authors Conclude??

 Relying on NIPT results in 100% of atypical chromosome abnormalities 

being missed. 

 But…. 100% of T21 and T18 get detected.

 A contingent strategy that offers women with risk > 1:300 CVS, will pick up 

25% of atypical chromosome abnormalities and 90% of T21.  

 Cut offs for contingent screening could be adjusted to meet the needs of 

different groups.  

 They favor a strategy that offers combined first trimester (conventional) 

screening to everyone, with CVS for women with risk > 1:300 and NIPT for 

risk < 1:300 but > 1:1000.  



Maybe in Denmark…

 Here in Vermont, most patients do not want CVS/Amnio, even when risk is 

much higher than 1:100.  

 When I speak with patients who have a positive conventional screening 

result, most want to do NIPT, even when I explain that a substantial 

proportion of all chromosome abnormalities will be missed. 

 The idea that we are going to add a lot of value by continuing with 

conventional screening does not seem valid.

 Maybe its better to just do NIPT to begin with, as long as cost is not a 

concern.  



So what about the “NT Ultrasound” at 

12-13 weeks?  

 Probably cannot justify it on the basis of the NT itself.  

 Its true that big NT is associated with atypical chromosome abnormalities, 

but >90% had NT < 95th %.  

 When NT is >99th %, about 10% will have Noonan Syndrome gene mutation.  

 When NT is > 99th % about 3-4% will have a microdeletion such as 22q 

deletion.  

 Yield is reasonable, but should you do 100 NT scans to find one with a 15% 

risk of genetic abnormality?  



Are there other benefits to first 

trimester scan?

 Almost all of our patients have an early first trimester scan for dating and 

viability.

 If a patient presents for care “late”, then clearly they need a scan. 

 What about women who have had an early scan and NIPT, do they need 

an 11-13 week scan?

 This has been debated at meetings and in published literature. 



Swedish Study of Utility of Ultrasound



Methods

 2708 consecutive scans.

 Scans performed by experienced midwives. 

 Abnormal cases sent for same day re-scan by fetal medicine specialist.

 Final outcomes determined with comprehensive national database (94% 

of cases with neonatal data)



Results

 104/2708 (4%) non-viable/missed abortion

 33 twins (~1.2%)

 1.2% (32/2708) of fetuses with structural abnormality (final outcome data).

 Of these, 13 (41%) were detected by scan. 

 That translates into roughly 1 major anomaly per 200 scans and maybe 1 or 

two non viable pregnancies.  





Another Swedish Study



Study Design and Goals

 Swedish health care system provides ultrasound at 18 weeks gestation.

 Goal of study was to see if ultrasound could be performed earlier and still 

detect major cardiac anomalies.

 Randomized nearly 40,000 women to 12 vs 18 week scan.

 12 week scan performed poorly for detection of cardiac anomalies.

 However, the MAJORITY (80%) of anomalies that led to a decision to 

terminate pregnancies were detected at a 12 week scan. 





Summary

 Retrospective review of ~13,000 scans.

 Excluded all cases with chromosome abnormality

 Comprehensive follow up.

 Considered “major” vs “minor” structural defects.

 Overall, ~50% of major anomalies were detected in the first trimester.  Best 

detection was for CNS (except for spina bifida).



Value of 12-13 week scan

 Other studies have also reported > 50% of major anomalies can be 

detected by a 12-13 week scan.  

 Such anomalies are identified in 1-2% of scans.

 This corresponds to our own experience.

 We have now seen situations where the patient did not have a 12-13 week 

scan because NIPT was normal and then went on to have a 20 week scan 

with catastrophic anomalies and late termination. 

 Is this is sufficient reason to perform such scans routinely?  

 I would say; “yes”  



Overall Summary

 Replacing first trimester conventional DS screening with NIPT will 

dramatically reduce false positives and will marginally increase detection 

of T21.

 Although there is compelling data that support the idea that conventional 

screening will identify a substantial proportion of cases with atypical 

chromosome anomalies, probably not in Vermont.

 I don’t see any reason not to replace conventional screening with NIPT. 

 There is still value in 12-13 week ultrasound evaluation, even in women with 

normal NIPT.   

 But you do not need evaluation of NT.
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We want to hear from 

you! 
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Visit 

https://vchipwebinars.wordpress.

com to take our surveys! 
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Amanda.slater@uvmhealth.org 
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Comments? 
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Suggestions? 
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you! 
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