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Clinical application of non-invasive prenatal
testing using cell free fetal DNA
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Non-invasive prenatal testing using next generation sequencing technology with cell free fetal DNA from the blood of
pregnant women has been rapidly adopted as a screening test for the detection of disorders involving chromosomal
aneuploidy, especially Down syndrome. However as part of a prenatal recommendation in high-risk group, this labo-
ratory assessment should be accompanied by informed counseling at both pre-test and post-test stages. In low-risk
group and multifetal pregnancies, only conventional maternal serum screening tests in the first trimester and/or second
trimester in addition to measurement of nuchal translucency should be recommended, until this potential tool has been
incorporated into current screening strategic modalities on the basis ofsufficient published data.
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Figure 1. The massively parallel genomic sequencing for the non-invasive pre-
natal detection of fetal chromosomal aneuploidy.
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Table 1. Comparison of NIPS according to commercial companies

Sequenom Verinata Health (lllumina) Ariosa Diagnostics

Natera

Test name MaterniT21 Plus Verifi Harmony
Prenatal Test

Platform SEQure Dx technology MPS using SAFeR algorithm ~ DANSR incorporating targeted
incorporating s-MPS sequencing &FORTE algorithm

Market entry October 2011 March 2012 May 2012
Sensitivity (FPR)

Trisomy 21 99.1% (0.2%) >99.9% (0.2%) >99% (0.1%)

Trisomy 18 >99.9% (0.3%) 97.3% (0.4%) 98% (0.1%)

Trisomy 13 91.7% (0.9%) 87.5% (0.1%) 96.7% (0.05%)

Monosomy X 94.7% (0.5%) 95.0% (1.0%) 96.7%

Sex chromosome trisomies ~ 99.9% 67%-100% 67%-100%

Triploidy Undetectable Undetectable Undetectable

Harmony
Prenatal Test

Next generation SNP-based
targeted aneuploidy testing

December 2012

>99% (0%)
>99% (<0.1%)
>99% (0%)
91.7% (<0.1%)
>99%

>99%

Modified from Agarwal A, et al. Prenat Diagn 2013;33:521-531 [25].

MPS, massive parallel sequencing; DANSR, digital analysis pf selected regions; SNP, single nucleotide polymorphism; FPR, false positive rate.
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