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Isn’t it time to stop calling
preimplantation
embryos ‘‘mosaic’’?

This August, the long-awaited Practice Committee opinion on
the management of mosaic results from preimplantation
genetic testing for aneuploidies (PGT-A) was published (1).
It is an impressive body of work that will be helpful to clini-
cians and patients who are dealing with the difficult decision
of which embryos to transfer. The opinion is overall very well
balanced and carefully written. However, the authors stopped
short of calling for the abandonment of the term, ‘‘mosaic’’
when referring to ‘‘intermediate copy number’’ of individual
chromosomes. The latter term is more accurate, and we pro-
pose that it should be used in place of the inaccurate and,
arguably, misleading term ‘‘mosaic.’’

According to the opinion, ‘‘Mosaicism is defined as the
presence of more than one chromosomally distinct cell line
in a single sample originating from one individual—for
example, the peripheral blood karyotype in an individual
who is mosaic for Turner syndrome, 45,X/46,XX. It is impor-
tant to recognize that the diagnosis of chromosomal mosai-
cism in a trophectoderm biopsy is not made by direct
witnessing of both euploid and aneuploid individual cells.
Rather, the diagnosis is inferred from the presence of an inter-
mediate chromosome copy number (between monosomy and
disomy, or between disomy and trisomy) on a next-
generation sequencing (NGS) profile. It is also important to
recognize that, aside from mosaicism, other proposed expla-
nations for intermediate copy number results include statisti-
cal variation (test artifact/‘noise’), amplification bias,
contamination, mitotic state, variation in embryo biopsy
technique, and embryology laboratory conditions. It is un-
known to what extent a mosaic trophectoderm biopsy reflects
the true composition of the blastocyst and to what extent it
predicts outcomes.’’ This is well said. It is our thesis that the
logical conclusion is to propose abandoning the misleading
and inaccurate designation ‘‘mosaic.’’

When intermediate copy results were first encountered, it
was not unreasonable to conclude that this was evidence of
chromosomal mosaicism. Embryonic mosaicism had previ-
ously been described, and intermediate copy number observa-
tions were consistent with expectations in that setting.
However, there are now many studies that have reported
normal live births after the transfer of so-called mosaic em-
bryos. For example, a series of 1,000 mosaic embryo transfers
led to over 200 ongoing pregnancies (2). None of the pregnan-
cies have beenmosaic. The mosaic designation now seems not
only inaccurate but potentially misleading. Should we be
counseling patients about mosaic pregnancies resulting
from the transfer of embryos with intermediate copy number
results based on a single case report (3)?

Laboratories offering PGT are reporting mosaicism rates,
which vary widely. It is possible that the measurements are
real, and that mosaicism varies with embryo culture or
ovarian stimulation. However, it is more likely that these
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differences reflect variations in laboratory techniques, biopsy
methods, DNA amplification protocols, threshold settings,
and/or data analysis approaches. In an ideal situation, labora-
tories would analyze individual cells obtained from the tro-
phectoderm biopsy for their DNA content. The DNA from
one or more chromosomes may be missing or duplicated in
some cells, with normal results in other cells. This would pro-
vide stronger evidence of mosaicism within the biopsy but
would arguably also introduce new artifacts associated with
the decreased accuracy of single-cell analyses. Laboratories
have already begun to predict the cell division origin of aneu-
ploidy using genotyping data (4). This may provide a more
rigorous method for predicting mosaicism within a biopsy.
Observing an intermediate copy number with meiotic origin
of aneuploidy may prevent false-positive predictions of
mosaicism, while finding an intermediate copy number with
mitotic origin of aneuploidy may improve the specificity of
mosaicism predictions.

Even with these putative improvements in predicting
mosaicism, it would still beg the question of its clinical signif-
icance. A study evaluating pregnancies after assisted repro-
ductive technology found only 1.32% had evidence of
mosaicism (5). This was not significantly different from the
mosaicism rate observed after spontaneous conception
(1.22%), providing early evidence that IVF is not a risk factor
for mosaicism. If these data are substantiated by other studies,
they may confirm that concerns about mosaicism in the pre-
implantation embryo are overstated.

The American Society for Reproductive Medicine has
changed the terms ‘‘preimplantation genetic diagnosis
(PGD)’’ and ‘‘preimplantation genetic screening (PGS)’’ to
‘‘preimplantation genetic testing (PGT),’’ because this desig-
nation is more accurate. We should also abandon the term
‘‘mosaic’’ and use a more accurate term, ‘‘intermediate copy
number.’’ Advances in any scientific field require precision,
starting with precise terminology that leads us to accurate
conclusions. Mosaicism is certainly one possible explanation
for intermediate copy number, but there are many other pos-
sibilities. It is time to stop calling preimplantation embryos
‘‘mosaic.’’
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