Where there’s aY there’s a way: Monosomy X by NIPS but male by ultrasound
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l. Introduction

IMPORTANCE: Non-invasive prenatal screening (NIPS) analyzes placental cytotrophoblast DNA fragments
which serve as a proxy for fetal status. Consequently, there can be discrepancies between NIPS results

and true fetal involvement, particularly when mosaicism is present. Given the placental tolerance for
monosomy X (XO) cell lines and XO's proclivity for co-segregating cell lines, this is especially poignant

for monosomy X results by NIPS. As this testing is offered more frequently, it becomes increasingly necessary
to understand some of the limitations of testing and possible fetal outcomes.

OBJECTIVE: In this case series we describe fetal outcomes and genetic counseling implications when fetal
sex via ultrasound is male but NIPS resulted positive for monosomy X.

Maternal blood samples submitted to Sequenom Laboratories® for MaterniT® 21 PLUS or MaterniT® GENOME testing were subjected to DNA extraction, library
preparation, and whole genome massively parallel sequencing as described by Jensen et al. (2013) and Lefkowitz et al. (2016). For the purposes of this study,
internal databases were searched for samples with monosomy X data by NIPS and with reported fetal sex discrepancies and/or Y chromosome detection upon
confirmatory testing. Only those samples with internal diagnostic cytogenetic testing were selected for further characterization.
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The cases described here display the importance of clinical correlation and confirmatory diagnostic

testing following a positive monosomy X NIPS result, as monosomy X can be accompanied by a variety of
co-segregating cell lines and placental cytotrophoblast representation of those cells lines may be skewed. In 73%
(11/15) of the cases diagnostic testing confirmed mosaicism for the NIPS-reported sex chromosome aneuploidy

(SCA). Similarly, 11/15 cases had a structurally abnormal Y cell line, which are inherently unstable and prone to
mosaicism. The NIPS result, phenotypic fetal sex, and diagnostic testing results will be dependent on mosaic
load, tissue distribution, and genes present in the abnormal Y chromosome. Explaining possible discrepancies
between NIPS and fetal sex on ultrasound is a point that should be discussed in a genetic counseling session.
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