An innovative non-invasive prenatal testing (NIPT) assay
offers the potential for a low-cost, highly-accurate
aneuploidy screen in the global population
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Background
Noninvasive prenatal testing (NIPT) for screening of common aneuploidies has been an
effective and established test in clinical practices across the United States since 2011. With
demonstrated advantages over conventional serum screening, most notably a high
detection rate with low false positive rate, the American College of Medical Genetics and
Genomics recommends informing all pregnant patients of the option of NIPT irrespective
of a priori risks. Several methodologies are available for NIPT in the clinical space; however,
the cost and necessity of complex bioinformatics of these methods limits the widespread
acceptance of NIPT in routine prenatal care, particularly in regions outside the United
States. Additionally, a high no-call rate of PCR-based NIPT methodologies prevents many
patients from obtaining reliable NIPT results. In an effort to develop a cost-effective assay
that allows for more effective screening globally, we validated the Vanadis® NIPT, which
utilizes rolling-circle replication rather than PCR, as a laboratory developed test (LDT) for
the detection of trisomies 13, 18 and 21 in a laboratory in Malaysia.
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Results
• All trisomy 21, 18 and 13 samples were accurately classified as high risk with no false
negatives.
• All negative controls that received results were accurately classified as low risk with no
false positives.
• Two samples had a “no-call” result. Both no-call samples were normal controls.
• Fetal sex was accurately classified in 213/214 samples.
• High accuracy and precision was observed as demonstrated in table 2

Analytical Sensitivity and Specificity
Table 1: Analytical performance of data from LDT validation in laboratory in Malaysia

Methods
A total of 324 samples were analyzed by Vanadis® NIPT technology to complete LDT
validation for aneuploidy screening for a laboratory in Malaysia. 216 samples were utilized
for analytical sensitivity and specificity performance metric calculations in 3 separate runs.
108 samples were run for accuracy and precision studies which included SeraSeq T21, T18
and T13 reference materials and a set of normal plasma samples. Assay technology is
described in Figure 1. Sample types included in this validation study are maternal plasma
from confirmed trisomies, maternal plasma from pregnancies negative for an aneuploidy
and SeraSeq reference material. The following performance metrics were performed in this
study: analytical sensitivity and specificity, no-call rates, accuracy and precision. Quality
assessment and automated data analysis was performed and samples were classified as
either low or high risk based on Z score cutoffs of 3.5 for chromosome 21 and 3.15 for
chromosomes 18 and 13. Samples failing quality assessment were classified as no-call. In
addition to aneuploidy screening, 214 samples had fetal sex classification performed.

Accuracy and Precision
Table 2: Evaluation of chromosome ratios and Z-scores of trisomic reference material samples. Each run (S1
and S2) contained 2 SeraSeq T21, 2 SeraSeq T18 and 2 SeraSeq T13 samples as well as 2 T21 positive maternal
plasma samples. Highlighted values illustrate minimal variability between chromosome ratios and z-scores of
each trisomy sample type, thereby providing evidence of a highly precise and accurate assay.

Discussion
Figure 1: cfDNA is extracted and fragmented. Probes
designed to hybridize to target cfDNA fragments form
circular DNA complexes each including a cfDNA target
fragment and corresponding fluorescent chromosome
tag. DNA that is not circularized is removed. DNA circles
are copied by rolling-circle-replication to generate rolling
circle replication products (RCP). RCP self-assemble to
DNA objects that are recognized by fluorescently labeled
tags. DNA objects are deposited on a nanofiller
microplate and imaged for counting.

• The Vanadis® NIPT assay meets, and in some cases exceeds, the performance of PCRbased NIPT assays.
• By eliminating PCR, the Vanadis® NIPT achieves high-precision allowing for the assay
performance to be maintained in samples without a fetal fraction cutoff (e.g 4%) thereby
providing a minimal no-call rate.
• By eliminating the expenses of PCR and advanced bioinformatics, Vanadis® NIPT is wellsuited to meet the needs for general population NIPT on a global scale.
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