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OBJECTIVE: The aim of this study was to assess the potential benefit of
preimplantation genetic screening (PGS) across multiple international clin-
ical sites and testing laboratories.

DESIGN: Blinded, multicenter, randomized, controlled trial of women un-
dergoing IVF with frozen embryo transfer: Control arm, embryo selection
based on morphology; intervention arm, embryo selection by next-genera-
tion sequencing (NGS)-based PGS.

MATERIALSANDMETHODS: The study included 323 women aged 25-
34, 170 women aged 35-37, and 95 women aged 38-40 years undergoing IVF
at multiple clinical sites between 2014 and 2016. Subjects were enrolled from
34 sites in 4 countries, with PGS performed at 9 laboratories. Each clinical
site followed its own standard of care for IVF procedures. Each genetics lab-
oratory followed its own internally validated testing and reporting processes,
including the reporting of mosaicism. Eligibility criteria included a range of
prognostic indicators. Patients were randomized 1:1 on day 5 or 6 of embryo
culture. Trophectoderm biopsy was performed in the intervention arm fol-
lowed by PGS using the VeriSeq� PGS Solution (Illumina). In both arms,
blastocyst-stage embryos underwent vitrification for single embryo transfer
in a later cycle. Mosaic embryos were not replaced. The primary study
outcome was ongoing pregnancy rate (OPR) at 20 weeks’ gestation.

RESULTS: A total of 588 eligible women with a mean age of 34 years had
an embryo transfer—274 in the PGS arm and 314 in the control arm. The 20
week OPR was 49.6% (136/274) in the PGS arm and 45.9% (144/314;
P¼0.3369) in the control arm. A post-hoc subgroup analysis revealed that
women aged 35-40 had an OPR of 50.8% (62/122) in the PGS arm vs
37.2% (54/145) in the control arm (p¼0.0349), with miscarriage rates of
8.2% (10/122) and 11.0% (16/145), respectively.

CONCLUSIONS: This multicenter study, which predominantly enrolled
women aged 25 to 34 years, did not replicate earlier, more tightly controlled,
single-center studies which showed a benefit of PGS in all patients. These re-
sults suggest that standardization of clinical and laboratory protocols is essential
for future studies. A benefit with PGS in women 35 years and older, despite the
lowmiscarriage rate in the control arm, is consistent with the 2014 SART data1.

Reference:
1. Society for Assisted Reproductive Technology. SART National Sum-

mary Report: Preliminary CSR for 2014. 2017; https://www.sartcor-
sonline.com/rptCSR_PublicMultYear.aspx?ClinicPKID¼0. Accessed
April 27, 2017.
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OBJECTIVE: There is a broad range in the reported frequencies of mosaic
and segmental aneuploidies detected in embryo biopsies by NGS-based plat-
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forms. Thus, we sought to evaluate the overall test performance of a propri-
etary tNGS platform, including the frequency of reported abnormalities.
DESIGN: Retrospective analysis of clinical results.
MATERIALS AND METHODS: Between July 1, 2016 and May 1, 2017,

16,127 embryo biopsies were submitted for CCS testing by NGS from several
referring IVF centers. The frequencies of each result category were calculated.
Segmental abnormalities are classified as segments that are either mosaic or full
range gains or losses that are less than an entire chromosome. Mosaic results are
classified as full chromosome aneuploidy where the copy number is in between
normal and abnormal. Nonconcurrent results were defined as either samples that
didn’t pass QC, were suspected of having contamination, or were suspected of
being polyploid and a second biopsy was recommended. Unamplified results
indicated DNA amplification failure. Biopsies from embryos where a parent
carries a chromosome rearrangement were removed from this analysis.
RESULTS: Of the 16,127 embryo biopsies tested, 97.5% produced a conclu-

sive result (15,725/16,127), while 1.5% (242/16,127) were nonconcurrent and
1% (160/16,127) were unamplified. Of the samples that yielded conclusive re-
sults, the overall euploid rate was 55.1% (8,666/15,725) and 24.9% (3,921/
15,725) of the samples had at least one whole chromosome aneuploidy
(without segmental aneuploidy or mosaicism). The frequency of samples
with isolated mosaicism or segmental aneuploidy (and no whole chromosome
aneuploidy) were 4.7% (733/15,725) and 7.5% (1,175/15,725), respectively. A
small portion of samples (0.7%, 103/15,725) were positive for at least one
mosaic range chromosome and a segmental abnormality on a separate chromo-
some, without any other aneuploidy. The remaining samples, 7.2% (1,127/
15,725), were diagnosed as abnormal due to at least one whole chromosome
abnormality, but also had mosaic range and/or segmental aneuploidies.
CONCLUSIONS: This study is designed to further define the frequency of re-

ported abnormalities on tNGS-based aneuploidy screeningwithin a large sample
cohort. These frequencies canbeused for counselingpatients on their expectation
of result outcomeswhen submitting samples forCCS testingvia a tNGSplatform.
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OBJECTIVE: To determine the types and frequency of abnormalities in
human blastocyst detected by high resolution next generation sequencing
(hr-NGS) stratified by age and laboratory.
DESIGN: Retrospective analysis of PGS procedures involving TE biopsy

and hr-NGS performed by two large genetic reference laboratories serving
over 250 fertility clinics over three years. A total of 109,716 embryos were
analyzed, 53959 from Lab 1 and 55757 from Lab 2.
MATERIALS AND METHODS: Samples were amplified by SurePlex,

sequenced with VeriSeq PGS assay (Illumina) on MiSeq (Illumina) and
analyzed with BlueFuse Multi analysis (Illumina). Embryos with one or
two aneuploid chromosomes or one aneuploid chromosome and one mosaic
chromosomewere called aneuploid. Embryos with 3 chromosome abnormal-
ities were considered complex abnormal. Lab 1 considered embryos as
mosaic if they had 10-90% abnormal cells, euploid if less and aneuploid if
more. Lab 2 considered mosaicism as 20-80% abnormal cells.
RESULTS: Aneuploidy rates between the two labs were in general similar,

with those for egg donors being 16% vs. 22% (Av. 18%), <35 years old (Av.
20%, 20% vs. 21%), 35-37 (Av. 28%, 27% vs. 29%), 38-40 (Av. 38%, 37%
vs. 39%), 41-42 (Av. 41%, 42% vs. 41%), and >42 years old (Av. 33%, 35%
vs. 31%). Complex abnormal embryo frequencies were also similar for egg do-
nors (Av. 7%, 6% vs. 8%),<35 years old (Av. 8%, 8% vs. 9%), 35-37 (Av. 10%,
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