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Abstract

Clinical utility of Array-CGH Easychip 8x15K platform can be assessed by testing its ability to detect the occurrence of
pathogenic copy number variants (CNVs), and occurrence of variants of uncertain significance (VoUS) in pregnancies without
structural fetal malformations. The demand of chromosomal microarray analysis in prenatal diagnosis is progressively increasing
in uneventful pregnancies. However, depending on such platform resolution, a genome-wide approach also provides a high risk
of detecting VoUS and incidental finding (IF) also defined as “toxic findings.” In this context, novel alternative strategies in probe
design and data filtering are required to balance the detection of disease causing CNVs and the occurrence of unwanted findings.
In a cohort of consecutive pregnancies without ultrasound anomalies, a total 04106 DNA samples from cultured and uncultured
amniotic fluid or chorionic villi were collected and analyzed by a previously designed Array-CGH mixed-resolution custom
platform, which is able to detect pathogenic CNVs and structural imbalanced rearrangements limiting the identification of VoUS
and IF. Pathogenic CNVs were identified in 88 samples (2.1%), 19 of which (0.5%) were undetectable by standard karyotype.
VoUS accounted for 0.6% of cases. Our data confirm that a mixed-resolution and targeted array CGH platform, as Easychip
8x15K, yields a similar detection rate of higher resolution CMA platforms and reduces the occurrence of “toxic findings,” hence
making it eligible for a first-tier genetic test in pregnancies without ultrasound anomalies.
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Introduction karyotype, its advantages include the following: a greater sen-
sitivity in detecting cryptic unbalanced rearrangements (dele-
tions and duplications < 10 Mb, tight characterization of chro-
mosomal aberrations in terms of breakpoints and gene con-
tent); the availability of DNA directly extracted from uncul-
tured fetal samples (chorionic villi, amniotic fluid, and fetal
tissues) reducing reporting time and culture bias; the possibil-
ity to customize the used platforms, focusing on areas of in-
terest. [1]. On the other hand, CMA disadvantages comprise
the inability to identify balanced rearrangements and low level
of mosaicisms; the risk of detecting variants of uncertain sig-
nificance (VoUS), incidental findings (IFs), susceptibility loci
(SL), or late-onset disease-related copy number variants
(CNVs) [1, 2].

Chromosome microarray analysis (CMA) has an increasing
pivotal role in prenatal diagnosis. Compared with standard
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Italian and international guidelines [3, 4] recommend CMA
in high-risk pregnancies (fetuses with ultrasound anomalies
or/and chromosomal de novo rearrangements identified by
karyotype) due to the high detection rate of pathogenic
CNVs over standard karyotype, ranging 4.1-6.8% [5-8].
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In uneventful pregnancies, also referring to pregnancies
without ultrasound anomalies, CMA utilization is still debated
[9] despite its ability to detect clinically relevant CNVs in
0.37-0.9% of pregnancies, regardless of any a priori risks
(advanced maternal age, altered results at biochemical first
trimester screening tests, family history) [5, 10-16].
Controversial opinions are due to its high risk of identifying
VoUS, IF, and SL, which have been reported to not have any
evaluable impact on fetal prognosis, and are often referred as
“toxic information,” increasing parental anxiety, and compli-
cating pregnancy management and resulting in greater need
for careful pre- and post-test counseling [2]. Furthermore, lim-
ited data available on fetal phenotypes (especially in
neurocognitive disorders) leads to additional difficulties in
data interpretation as well as in genotype-phenotype correla-
tions. To date, clinical utility of CMA in uneventful pregnan-
cies however has not been well established by previous stud-
ies, due to small cohort of patients and technical and analytical
heterogeneity of available data, including different resolution
of array platforms, variability in clinical indications, and
operator-dependent parameters for inclusion/exclusion of
CNVs.

In order to reach a balance between high rate of detection of
clinically relevant CNVs and a low number of VoUS, an ap-
propriate probe design and data filtering strategy is recom-
mendable, especially when monitoring pregnancies without
ultrasound anomalies. To address these goals, a custom low-
resolution oligonucleotide array CGH platform has previously
been designed [16].

Here we report the results of a study carried out on a cohort
of 4106 pregnancies without ultrasound anomalies, all ana-
lyzed with the customized oligonucleotide-based microarray
platform (custom Easychip15K; Agilent Technologies, USA)
[16], with the aim to evaluate its clinical utility in pregnancies
with no ultrasound anomalies.

Methods
Patients

In a cohort of consecutive pregnancies without ultrasound
anomalies, a total of 4106 prenatal samples were analyzed
by Array-CGH Easychip 8x15K platform. DNA was isolated
from amniocytes or chorionic villi, either cultured or uncul-
tured. The samples were collected in two centers (Bambino
Gesu Children’s Hospital, Rome, Italy, and San Pietro
Fatebenefratelli Hospital, Rome, Italy) from May 2015 to
May 2019. At time of chorionic villus sampling or amniocen-
tesis, no ultrasound anomalies were documented and the only
clinical indications were advanced maternal age, parental anx-
iety, and positive first trimester screening tests (biochemical
test or high risk for only trisomy 13, 18, 21 at Non Invasive
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Prenatal Testing - NIPT). Informed consent, advising about
risks, advantages, and limits of this procedure, was obtained
from each woman admitted to an invasive prenatal testing
procedure. Out of 4106 analyses, 863 were performed on
DNA extracted from choric villus samples, and 3243 from
amniocytes; 16 samples were discharged due to maternal
contamination.

CMA Techniques

Array-CGH Easychip 8x15K can be performed with a mini-
mal quantity of DNA (200 ng), providing rapid results. DNA
was obtained from uncultured amniotic fluid (6-8 ml), chori-
onic villi (2—4 mg), or cell cultures by using QIAamp® Blood
Mini Kit (QIAGEN, Germany). DNA quality and quantifica-
tion were assessed using the NanoDrop® ND-8000 spectro-
photometer (Thermo Scientific, USA). The analyses were car-
ried out following the Agilent microarray protocol recommen-
dations (Agilent Technologies, USA).

Array Platform

Array-CGH Easychip 8x15K (Agilent Technologies, USA) is
designed to assess on 43 genomic regions associated with
clinical severe microdeletion/microduplication disorders, with
a technical resolution of 125 Kb. All the selected regions are
reported in OMIM Database (Online Mendelian Inheritance in
Man) in association with a well-defined and high penetrant (>
70%) pathological phenotype (Table 1) [16]. Deletions/
duplications reported as disease susceptibility loci or associ-
ated with late-onset disorders have not been included because
their detection was considered not suitable for a prenatal
screening purpose. In order to identify structural rearrange-
ments, such as unbalanced translocations or recombinant
chromosomes, the oligonucleotide probes cover subtelomeric
regions with an average resolution of 250 Kb. In the remain-
ing genome (backbone), the average technical resolution is
limited to 2.5 Mb to reduce the probability of VoUS and/or
IF identification. This genome-wide coverage allows detect-
ing pathogenic unbalances at a higher resolution than standard
karyotype, while providing a tight characterization of
breakpoints and gene content.

In Silico Analysis

Resulting data were analyzed using CytoGenomics 4.0
Software Analysis (Agilent Technologies, USA), setting a
minimum of 5 consecutive probes presenting with an over-
threshold log2ratio as an analytical parameter for CNVs de-
tection. Some post-analysis filters were also applied before
reporting: unknown CNVs were considered only if larger of
3 Mb in the backbone, 300 Kb in subtelomeric regions, and
200 Kb in the 43 disease-causing loci. Gene content, familiar
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Table 1 Syndromic regions encompassing the critical genes covered by Easychip [16]

Syndromic regions Critical genes

1p36 deletion syndrome /

1q41g42 microdeletion syndrome DISP1

2p15-16.1 microdeletion syndrome BCLI11A

2q23.1 microdeletion syndrome MBDS5, EPC2
2q33.1 deletion (Glass syndrome) STAB2

2q37 deletion syndrome HDAC4

3pter-p25 deletion syndrome CNTN4, ITPR1, SRGAP3, VHL
3929 deletion syndrome FBX0O45, PAK2, DLG1
3929 duplication syndrome FBXO045, PAK2, DLG1
4p16.3 deletion syndrome (Wolf-Hirschhorn) LETM1, WHSCI
4921 deletion syndrome PRKG2, RASGEFIB
5p deletion syndrome (Cri du chat) CTNND2, TERT
5q14.3 deletion syndrome MEF2C

5935 deletion syndrome (Sotos) NSDI

6q13-q14 deletion syndrome COLI2A1

7q11.23 deletion syndrome (Williams-Beuren) ELN

7q11.23 duplication syndrome /

8p23.1 deletion syndrome GATA4

8p23.1 deletion syndrome GATA4

8g21.11 microdeletion syndrome ZFHX4, PEX2
8q24.1 deletion syndrome (Langer-Giedion) TRPS1, EXT1
9q34.3 deletion syndrome (Kleefstra) EHMTI

10p14p13 deletion syndrome (DiGeorge type 2) GATA3

11p13 deletion syndrome (WAGR) PAX6, WT1

11p11.2 deletion syndrome (Potocki-Shatfer) ALX4

11q deletion syndrome (Jacobsen) /

14912 microdeletion syndrome FOXGI

15q11q13 deletion syndrome (Prader-Willi) SNRPN

15q11q13 deletion syndrome (Angelman) UBE3A

15q24 deletion syndrome /

15q24 duplication syndrome /

16p deletion syndrome (ATR-16) HBAI, HBA2
16q24.1 microdeletion syndrome FOXF1, FOXC2
17p13.3 deletion syndrome (Miller-Dieker) PAFAHIBI1, YWHAE
17p11.2 deletion syndrome (Smith-Magenis) RAII

17p11.2 duplication syndrome (Potocki-Lupski) RAII

17q11.2 deletion syndrome NF1,8UZI2
17q11.2 duplication syndrome NF1,SUZI2
17q21.31 deletion syndrome (Koolen-De Vries) KANSLI
17q23.1-q23.2 deletion syndrome TBX2, TBX4
19q13.11 deletion syndrome LSM14A, UBA2
Down syndrome critical region (21q22.12q22.2) /

22 partial tetrasomy (Cat-eye syndrome) /

22q11.2 deletion syndrome (DiGeorge) HIRA, TBX1
22q11.2 duplication syndrome HIRA, TBX1
22q11.2 distal deletion syndrome MAPK1

Xpl11.3 deletion syndrome RP2

Xp11.22 microduplication syndrome HUWEI

Xq12 deletion syndrome OPHNI
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Table 1 (continued)

Syndromic regions

Critical genes

Xqg22.3 deletion syndrome (AMME COMPLEX)
Xq28 duplication syndrome

COL4AS5, ACS4
MECP2

anamnesis, and further acquired information about the ongo-
ing pregnancy were also carefully evaluated before deciding
not to report a CNV basing on its size. We excluded gene
desert regions and CNVs reported in more than three different
population studies available in Database of Genomic Variant
(DGV, http://dgv.tcag.ca/dgv/app/home) thus considered
likely benign. Resulting CNVs interpretation was carried out
according to the ACMG guidelines [17]. Moreover, a
subgroup of 483 cases was reanalyzed without applying any
reporting and operator-dependent filters in order to evaluate
an unbiased VoUS estimation of our platform. These are con-
secutive and unbiased cases, arrived during the last collecting
year, whose raw data were still available at Bambino Gesu’
Children’s Hospital.

Results
Number Anomalies

Out 0f 4106 samples analyzed by Easychip 8x15K, 88 (2.1%)
were identified to harbor pathogenic and likely pathogenic
CNVs, and chromosome aneuploidy, some of which could
be recognized by standard karyotype. For this reason, our
results were grouped into two major classes:

1. Karyotype detectable findings: 69 cases (Table 2), includ-
ing 63 aneuploidies (1.5%) and 6 CNVs larger than
10 Mb in size (0.2%) (Table 2). In detail, we found
twenty-eight trisomy 21, seven 47,XYY, six 47,XXY,
six 45,X, four trisomy/tetrasomy 9p, and three 47,XXX.
Trisomies involving chromosomes 2, 13, 15, 16, 17, 18,
20, and 22 (some of which are mosaic aneuploidies con-
fined to the placenta, not confirmed by consecutive am-
niocentesis) were also detected in 9 samples. All these
findings were also confirmed by standard chromosome
analyses. Within these 69 cases, six had a structural rear-
rangement: two samples presented with two large dupli-
cations each (9p24.3q21.13/20p13p12.2 and 1q21.1q44/
18p11.32p11.21, respectively), two harbored a large de-
letion on X chromosome (at Xq26.1q28, and
Xp22.33p11.22, respectively), and two more an unbal-
anced translocation (9p24.3p22.3 deletion/18q22.1q23
duplication and 7p22.33 deletion/12p13.33p12.3 duplica-
tion, respectively) (Table 2).
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2. Karyotype undetectable findings: pathogenic or likely
pathogenic submicroscopic CNVs were detected in 19
samples (0.5%) (Table 3). Sixteen of them were classified
as known CNVs disorders annotated in OMIM (Online
Mendelian Inheritance in Man); 3 additional CNVs were
classified as likely pathogenic based on segregation pat-
tern and gene content. The detected microdeletion syn-
dromes included the following: DiGeorge (OMIM
#188400, 4 cases), Prader-Willi/Angelman (OMIM #
176270/105830, 3 cases), 22q11.2 duplication (OMIM
#608363, 2 cases), 7q11.23 duplication (OMIM
#609757, 1 case), 15q11ql3 duplication (OMIM
#608636, 1 case), Miller-Dieker lissencephaly (OMIM
#247200, 1 case), 17q11.2 deletion (OMIM #613675 1
case), Koolen-de Vries (OMIM #610443, 1 case),
Xp11.22 duplication (OMIM #300705, 1 case). In one
sample, the detected microduplication overlapped two
different distinct syndromic regions: Lubs X-linked men-
tal retardation syndrome (OMIM #300260) and Xq28 du-
plication syndrome (OMIM #300815). Three
microdeletions were classified as likely pathogenic as
they encompassed a dominant-acting disease gene. They
included a 6.8 Mb deletion at 18q22.2q23 comprising
TSHZ1 (OMIM * 614427) gene, a 1.8 Mb deletion at
19q13 containing KMT2B (OMIM * 606834) gene, and
a 437Kb deletion at Xq28 involving F8 (OMIM#*
300841), RAB39B (OMIM* 300774), and CLIC2
(OMIM* 300138) genes. The latter deletion was not con-
sidered clinically relevant since it was found in a female
fetus, but it was important for assessing the reproductive
risk of the parents.

Variant of Uncertain Significance

Out of 4106 samples analyzed, 24 VoUS (0.6%) were report-
ed in this study. Segregation analyses were performed and all
of them resulted to be inherited from a healthy parent. Gene
content was carefully studied and, when appropriate, a specif-
ic ultrasound examination was suggested. In addition, in order
to obtain an unbiased estimation of our platform in VoUS
detection, a subgroup involving 483 consecutive samples
was reanalyzed without applying any reporting and operator-
dependent filters. Using these criteria, the final VoUS rate
increased to 2.5% (12/483), reflecting only the platform
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Table 2 Samples with karyotype

detectable aneuploidies and No aCGH output (ISCN 2016) Size Syndromes Note
CNVs larger than 10 Mb in size, of (QMIM #)/
in a cohort of 4106 samples in cases discase genes
uneventful pregnancies. All
genomic coordinates used are 28 arr(21)x3 Down 1/28 in mosaic
matching the Human Reference syndrome # 1/28 plus
Genome assembly GRCh37/hg19 190685 trisorpy 3in
mosaic
6 arr(X)x2,(Y)x1 Klinefelter 1/6 in mosaic
syndrome
arr(X)x1,(Y)x2 47.XYY 1/7 in mosaic
arr(X)x3 47, XXX 1/3 in mosaic
arr (1-22)x2,(X)x1 Turner 1/6 in mosaic
syndrome
4 arr(9p)x4 / arr(9p)x3 Tetrasomy 9p /  3/4 tetrasomy 9p
Trisomy 9p 1/4 trisomy 9p
1 arr(13)x3 Trisomy 13
1 arr(16)x3 Trisomy 16
2 arr(18)x3 Trisomy 18
1 arr(20)x3 Trisomy 20
1 arr(22)x3 Trisomy 22
1 arr(2)x2~3 Trisomy 2
mosaicism
1 arr(15)x2~3 Trisomy 15
mosaicism
1 arr(17)x2~3 Trisomy 17
mosaicism
1 arr[GRCh37] 9p24.3q21.13(371798 75 Mb/11 Mb Duplication
74974102)x3, 20p13p12.2(80198 syndrome
11178673)x3
1 arrfGRCh37] 1q21.1g44(144009907 105 Mb/15 Mb Duplication
249197762)x3, syndrome
18p11.32p11.21(64847
14915809)x4
1 arr[GRCh37] 26 Mb Deletion
Xq26.1g28(128891217 syndrome
155232877)x1
1 arrf[GRCh37] 50 Mb Deletion
Xp22.33p11.22(318707_ syndrome
50371486)x1
1 arr[GRCh37] 9p24.3p22.3(371798 14.4 Mb/153 Mb  Unbalanced
14811201)x1, translocation
18922.1q23(62749488
78010032)x3
1 arr[GRCh37] 7p22.3(65558 1 Mb/16 Mb Unbalanced
1087076)x1~2, translocation
12p13.33p12.3(192511_ in mosaic
16072872)x2~3
resolution. Unknown CNVs were predominantly located Discussion

within the highest resolution regions: six were detected within
the 43 syndromic regions, without harboring the syndrome-
associated critical genes; five were detected in the
subtelomeric regions and were not associated with structural
unbalanced rearrangements. Only one VoUS mapped into the
backbone, where the lower resolution did not allow detecting
imbalances smaller than 2.5 Mb.

As results of our previously study, Easychip 8x15K platform
had proposed for screening purposes in pregnancies without
ultrasound anomalies, in association with standard karyotype
[16]. It takes advantages by requiring low amount of DNA (only
200 ng), which can be easily obtained from 8 to 10 ml of
uncultured amniotic fluid or 2-4 mg chorionic villi, and
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Table 3 Samples with
submicroscopic CNVs less than
10 Mb not detectable by standard
karyotype in uneventful
pregnancies. Each case is
identified by the OMIM ID
number. All genomic coordinates
used are matching the Human
Reference Genome assembly
GRCh37/hg19
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Fetal aCGH output (ISCN 2016) Size Syndromes (OMIM #) / disease genes (OMIM *)

sex

Female  arrf[GRCh37] 1.5 Mb  7ql11.23 duplication syndrome # 609757
7q11.23(72700414_
74233342)x3 dn

Female arr[GRCh37] 3.7 Mb  Prader-Willi syndrome # 176270 / Angelman syndrome
15q11.2q13.1(24738180_ # 105830
28434569)x1

Female  arrf[GRCh37] 3.7 Mb  Prader-Willi syndrome # 176270 / Angelman syndrome
15q11.2q13.1(24738180_ # 105830
28434569)x1 dn

Male arr[GRCh37] 3.7 Mb  Prader-Willi syndrome # 176270 / Angelman syndrome
15q11.2q13.1(24738180_ # 105830
28434569)x1 dn

Female  arrf[GRCh37] 3.7 Mb  15ql1ql3 duplication syndrome # 608636
15q11.2q13.1(24722605
28434569)x3 mat

Female  arrf[GRCh37] 6 Mb Miller-Dieker lissencephaly syndrome # 247200
17p13.3p13.2(148092
6203874)x1 dn

Male arr[GRCh37] 12 Mb  17q11.2 deletion syndrome # 613675
17q11.2(29114365
30342666)x1 dn

Male arr[GRCh37] 500 Kb  Koolen-De Vries syndrome # 610443
17q21.31(43655747
44158721)x1 dn

Male arr[GRCh37] 6.8 Mb  RTTN (* 610436 AR), CYB5A (* 613218 AR), TSHZ]I (*
18922.2q23(67270651 _ 614427 AD)
74053398)x3 dn

Female  arr[GRCh37] 19q13.12 1.8 Mb  COXBG61 (* 124089 AR), KMT2B (* 606834 AD),
(36078544 37891229)x1 PSENEN (* 607632 AD),
dn NPHSI (* 602716 AR), TYROBP (* 604142 AR),

SDHAFI (* 612848 AR), SYNE4 (* 612848 AR),
WDRG62 (* 613583 AR).

Male arr[GRCh37] 2.7 Mb  DiGeorge syndrome # 188400
22q11.21(18729944
21463108)x1 dn

Male arr[GRCh37] 1.6 Mb  DiGeorge syndrome # 188400
22q11.21(18729944
20311762)x1 dn

Female  arrf[GRCh37] 2.6 Mb  DiGeorge syndrome # 188400
22q11.21(18847189
21463108)x1 dn

Male arr[ GRCh37] 2.5Mb  DiGeorge syndrome # 188400
22q11.21(18919942
21440514)x1

Male arr[GRCh37] 2.6 Mb  22q11.2 duplication syndrome # 608363
22q11.21(18889039
21463108)x4

Male arr[GRCh37] 1.8 Mb  22q11.2 duplication syndrome # 608363
22q11.21(18919942
20719171)x3 dn

Female  arrf[GRCh37] 227 Kb Xp11.22 duplication syndrome # 300705
Xp11.22(53480069
53707032)x3 mat

Female  arr[GRCh37] 437 Kb F8 (* 300841), RAB39B (* 300774), CLIC2 (* 300138)
Xq28(154124170
154561274)x1 dn

Male arr[GRCh37] 1 Mb Lubs X-linked mental retardation syndrome (# 300260),
Xq28(152788477_ Xq28 duplication syndrome (# 300815)
153832724)x2 mat
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provides results in a few days (3—7 days after amniocentesis/
villocentesis). Of note, working directly on uncultured fetal ma-
terial (amniotic fluid/chorionic villi) allows obtaining results not
affected by culture bias, being particularly important in the case
of mosaicisms. The platform is designed to cover the whole
genome at different resolution levels, with a higher probe
coverage in pathogenic genomic areas. Similarly to high-
resolution CMA, this platform allows to detect pathogenic
CNVs and provides detailed information about chromosome
rearrangements in terms of breakpoints and gene content. On
the other hand, differently from other CMA platforms common-
ly used, it provides a minimal possibility of finding VoUS or IF,
which are considered toxic knowledge [2]. In some instances,
segregation analysis may help in VoUS evaluations by assessing
its de novo or inherited occurrence. The trio-extended analyses,
however, are time-consuming, increase the risk of identifying
IFs in parents, and are not always exhaustive due to reduced
penetrance and/or variable expressivity of many disorders.

In this study, we provide data obtained on a large cohort of
4106 unbiased consecutive samples from uneventful pregnan-
cies by using Easychip 8x15K platform.

The included women underwent invasive procedure for
advanced maternal age, parental anxiety, and positive first
trimester screening tests (biochemical test or Non Invasive
Prenatal Testing - NIPT). We recognized clinically relevant
chromosomal aberrations with a detection rate of 2.1%.

The occurrence of VoUS in previous CMA-based prenatal
analyses is discordant, ranging between 7.3 and 0.4%, due to
the different operator-dependent filters and VoUS classification,
and the resolution used in each study [14, 18-20]. In our cohort,
the platform adopted differential resolutions in backbone versus
critical regions, by using the appropriate reporting filters (i.e.,
gene content, parental inheritance, and family history) and the
geneticist’s experience, resulting in a VoUS detection rate of
0.6%. Notably, to estimate an unbiased VoUS detection rate,
we reanalyzed raw data of a subgroup of 483 samples without
applying any reporting filters, thus considering the only probe
design. This subgroup was selecting only considering the sam-
ples arrived in Bambino Gesu Children’s Hospital in 2019, in
their consecutive order, without introducing any selection bias.
By using this alternative probe setting, the detection rate in-
creased to 2.5%. These data corroborate the present platform
may be a versatile tool for screening purposes in prenatal setting
in particular when no ultrasound anomalies occur.

Excluding chromosome aneuploidies, which represent the
highest genetic risk in this specific cohort of women (espe-
cially considering samples collected for advanced maternal
age and positive results at first trimester screening tests), we
detected a 0.5% of extra clinical relevant imbalances. These
latter involve microdeletions and microduplications undetect-
able by standard karyotype, arisen de novo, and are associated
with severe and highly penetrant syndromes. This class of

aberrations is not dependent of any a priori risk. Notably, the
affected fetuses did not show any sonographic anomalies at
the time of sampling which could lead to a selection bias, so
the detected percentage (0.5%) could be considered represen-
tative for microdeletion/microduplication syndromes inci-
dence in human population. This result is consistent with sci-
entific literature, which documented a detection rate ranging
between 0.37 and 0.9% [5, 10, 11, 14, 15].

Basing on previously reported epidemiologic data, the
22q11.21 genomic region is believed to be the higher pathogenic
cryptic imbalance (ranging between 0.1 and 0.5% in general
population) due to its flanked repetitive elements, which are
prone to rearrangements [21]. Similarly, our data report an inci-
dence of the DiGeorge syndrome deletion of approximately 1/
1000 (4/4106) and a reciprocal duplication accounting for 1/2000
(2/4106), resulting in an overall incidence of 22q11.21 imbal-
ances in pregnancies without ultrasound anomalies of about 1 in
684 (0.15%). Similar considerations apply with respect to the
incidence of 15q11.2 region imbalance, whose deletions are as-
sociated with Prader-Willi/Angelman syndrome. Out of 4106
samples, three cases of deletion and one case with the reciprocal
duplication were identified, pointing to an overall incidence of
15q11.2 region imbalance of 1 in 1000 in the present series. A
larger cohort of clinically unselected pregnancies, however, are
needed to assess more accurate figures of incidence of these
pathogenic imbalances in the general population.

In conclusion, on the dilemma of the application of CMA
in women willing to undergo invasive prenatal testing, regard-
less of the maternal age, of other a priori risks [5, 12], this
study proposes the Easychip 8x15K platform as a valuable
tool in the prenatal first-tier genetic test. Our data provide
evidence that this platform may be suitable for screening pur-
poses and routine prenatal diagnosis in pregnancies without
ultrasound anomalies, allowing advantages in prenatal
counseling and pregnancy management.
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