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been an increasing trend among women to delay childbearing, a characteri-
stic in the most countries, including Croatia. The reason is associated with 
the increasing number of women wanting to receive higher education and to 
achieve financial independence.
During the last two decades the average age of mothers at birth of their child 
in Croatia increased by 3.3 years. Our results show that the average age of 
pregnant women who undergo amniocentesis follows the increasing trend 
of maternal age by four years, from 33 to 37 years of age. At the same time, 
the percentage of pregnant women with the single indication for the amnio-
centesis of advanced maternal age (AMA) is slightly decreased, while those 
with pathological ultrasound and/or biochemical screening increased. Alt-
hough the majority of pregnant women who performed amniocentesis were 
aged 35 years or older, during the 15-year period, the proportion of women 
under 35 increased from 17.5% to 23%.
These results are evidence of an increased access to prenatal diagnosis of 
younger women in Croatia at increased risk for fetal chromosomal aberra-
tion. Decision about accepting or declining the prenatal testing should be 
made by pregnant women with their partners after genetic counseling.

P05.03
DNA diagnostics of human chromosomes numerical abnormalities 
using fluorescent quantitative PCR analysis in Belarus
T. Asadchuk, K. Mosse;  
Scientific-Practical Center “Mother and Child”, Minsk, Belarus.

Numerical abnormalities of human chromosomes are the most frequent 
cause of congenital human pathology. The frequency of chromosome 21 tri-
somy (Down syndrome) constitutes 1:780 in Belarus.
One of the most effective strategies for molecular diagnostics of aneuploi-
dies and triploidies is based on quantitative PCR analysis. We selected and 
tested the most informative DNA-markers of chromosomes 13, 18, 21 and X. 
For sex determination and Klinefelter syndrome identification we tested the 
microsatellite markers of chromosome Y.
On the basis of current molecular genetic technologies there has been deve-
loped a method of DNA diagnostics of the most frequent aneuploidies using 
multiplex PCR and automated capillary electrophoresis based on the simul-
taneous testing of 15 microsatellite markers of chromosomes 13, 18, 21, X, 
Y in a single analysis. The method was tested on samples with chromosomal 
pathologies established by karyotype. According to the results of testing 
DNA samples from fetuses with Down, Edwards, Patau, Turner and Kline-
felter syndromes, changing of quantitative characteristics of the alleles of 
respective chromosomes was detected in all the samples, indicating a high 
informative capacity of the developed protocol. Then with this particular 
test we analyzed 70 DNA samples from fetuses having the risk of chromoso-
mal pathology. DNA was extracted from the amniotic fluid cells. Numerical 
abnormalities of human chromosomes were detected in 5 cases.
DNA diagnostics of human chromosomes numerical abnormalities using 
fluorescent quantitative PCR analysis has high throughput and low costs, 
and DNA analysis results can be obtained in less than 6 hours.

P05.04
Moving from chromosome analysis of cultured amniocytes: 
implementation of SOGC guidelines for amniotic fluids in a Canadian 
setting
J. McGowan-Jordan1,2, E. McCready1,2, E. Sinclair-Bourque1;  
1CHEO, Ottawa, ON, Canada, 2University of Ottawa, Ottawa, ON, Canada.

Chromosome analysis has been gold standard for prenatal detection of an-
euploidies for decades. To supplement this procedure many diagnostic labs 
have introduced QF-PCR as a rapid aneuploidy screen for chromosomes 13, 
18, 21, X or Y. There is also an increasing use of microarray testing for more 
complex prenatal cases with ultrasound abnormalities. In Sept 2011, the So-
ciety of Obstetricians and Gynaecologists of Canada (SOGC) and the Canadi-
an College of Medical Geneticists (CCMG) published a joint clinical practice 
guideline that supports replacement of conventional karyotyping with QF-
PCR whenever prenatal testing is performed solely because of an increased 
risk of aneuploidy for chromosomes 13, 18, 21, X or Y. Implementing this 
major change in analysis criteria at the same time as increased availability 
of prenatal microarray brings its own set of challenges: it is highly desirable 
to maintain a DNA source for all pregnancies with normal QF-PCR results to 
enable possible downstream molecular testing. Retention of a DNA source 
also facilitates testing should anomalies be detected later in the pregnan-
cy, necessitating microarray. We have developed an algorithm for prenatal 
testing of pregnancies at risk for trisomy vs those at risk for other genetic 
imbalances which allows for the maintenance of a DNA source without ex-
tensive culturing. Our approach reduces chromosome analysis of cultured 
amniocytes by 75% while maintaining clinically appropriate testing. This 

approach and its implementation are discussed.

P05.05
Chromosome microarray analysis in routine prenatal diagnosis 
practice: a prospective study on 2800 clinical cases
F. Fiorentino1, F. Caiazzo1, S. Napoletano1, L. Spizzichino1, S. Bono1, S. Michiorri1, A. 
Nuccitelli1, A. Gordon2, G. Rizzo1, M. Sessa1, M. Baldi1;  
1“GENOMA”- Molecular Genetics Laboratory, ROME, Italy, 2Bluegnome Ltd, Cambridge, 
United Kingdom.

Objectives: Although several studies have demonstrated the usefulness 
of chromosome microarray analysis (CMA) in clinical prenatal diagnosis 
practice, only limited conclusions could be drawn due to the small size of 
the cohorts analysed. To assess the feasibility of offering CMA for prenatal 
diagnosis as a first-line diagnostic test, a large-scale prospective study was 
performed on a cohort of 2800 consecutive prenatal samples, with parallel 
processing for both CMA and conventional cytogenetic analysis.
Methods: Women undergoing amniocentesis or chorionic villus sampling 
(CVS) for standard karyotype were offered CMA. A total of 2800 prenatal 
samples were processed in parallel using both CMA and G-banding for stan-
dard karyotyping.
Results: Clinically significant copy number variations (CNVs) were identi-
fied in 94(3.4%) samples, 70(74.5%) of which were also detected by con-
ventional karyotyping. In 24 cases (0.9%), CMA identified pathogenic CNVs 
that would have remained undiagnosed if only a conventional karyotype 
had been performed, 16 of which were concerning well-established syndro-
mes. The selection of an array platform specifically developed for prenatal 
applications, allowed us to detect a single occurrence of variation of unclear 
significance. CMA was also able to detect chromosomal mosaicisms as lower 
as 3.3% level.
Conclusions: The results of this study demonstrate that CMA improves the 
detection of fetal chromosome aberrations than conventional karyotyping, 
without missing potential pathogenic chromosomal abnormalities, with no 
appreciable increase in results of unclear clinical relevance. These findings 
provide substantial evidence for the feasibility of introducing CMA into rou-
tine prenatal diagnosis practice as a first-line diagnostic test.

P05.06
ArrayCGH as diagnostic tool for genetic analysis of spontaneous 
abortions
A. Lott, H. Gabriel, M. Gencik;  
diagenos, Osnabrueck, Germany.

Spontaneous abortions are common, with 10-15% of all clinically recogni-
zed pregnancies ending in early pregnancy loss. In 40-50% of these cases, 
fetal chromosomal abnormalities are responsible. Identification of these ab-
normalities helps to estimate recurrence risks in future pregnancies.
For the last decades chromosome analysis has been the golden standard 
to detect genomic imbalances in spontaneous abortions. However, due to 
culture failure or maternal contamination often no fetal karyotype can be 
obtained. Since DNA-based technologies do not require dividing cells , array 
comparative genomic hybridization can overcome some of these limitati-
ons.
To evaluate the efficiency of arrayCGH as an alternative method for iden-
tification of chromosome anomalies in abortion material, we present the 
results of a study on more than 50 cases referred to our laboratory for cy-
togenetic analysis. So far, about 40 percent of our cases show genomic im-
balances. We present two cases with an interesting correlation of clinical 
observation and genomic imbalance.

P05.07
Array-CGH results in fetuses with central nervous system
S. Ergin1, B. Karaman1, B. Satkin1, I. H. Kalelioglu2, H. Kayserili1, A. Yuksel2, S. Basaran1;  
1Medical Genetics Department of Istanbul Medical Faculty, Istanbul University, Istanbul, 
Turkey, 2Obstetrics and Gynecology Department of Istanbul Medical Faculty, Istanbul 
University, Istanbul, Turkey.

The central nervous system (CNS) anomalies are seen in 1:1000 ratios in 
new born population. 5-50 % is identified to have chromosome anomalies 
referred during antenatal ultrasonography (USG) due to any CNS abnorma-
lities. CNS malformations are related to specific chromosome anomalies, 
such as ventriculomegaly with trisomy 13, 18, 21, and microduplication of 
16p; holoprosencephaly with trisomy 13, 18, microdeletions of 7q, 2p, 13q, 
18p, 21q, and microduplication of 3p; hydrocephaly with trisomy 13, 18, 9, 
microdeletion of 4p, microduplications of 1q, 3q, 5p, 9p and mosaicism of 
trisomy 8; corpus callosum agenesis (CCA) with trisomy 8, 18, 13, microde-
letions of 2q, 6q, 15q, 13q, 1q, 3p, 3q, microduplicatios of 8p, 11q, and tri-
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ploidy; choroid plexus cyst (CPC) with trisomy 18, 21, and 13; Dandy Walker 
malformation with trisomy 13, 18, microdeletions of 3q, 6q, 13q, 11q and 
microduplication of 5p, 8p, 8q and triploidy.
Array-CGH technique specifically designed for molecular karyotyping, which 
is the finest detection method of chromosomal abnormalities enable us to 
detect the imbalances as low as 5 Mb.
We aimed to investigate 35 fetuses, with various CNS anomalies, for pos-
sible submicroscopic imbalances, with Array-CGH (CGX-720K, NimbleGen-
Roche), previously known to have normal karyotypes. Patient collective in-
cludes cases with ventriculomegaly (n:16), holoprosencephaly (n:6), hydro-
cephaly (n:5), CCA (n:3), CPC (n:3), Dandy-Walker malformation (n:2). Two 
chromosomal imbalances were revealed in the collection. One was 11.57 Mb 
deletion in 7q35qter in a case with holoprosencephaly and the other was 
137.507 Kb deletion in 3p26.1p25 with CCA.
Final results will be presented.

P05.09
Optimization and validation of RHD and KELL genotyping for non-
invasive prenatal diagnostics
J. Böhmova, R. Vodicka, M. Lubusky, R. Kratochvilova, R. Vrtel, M. Studnickova, M. 
Kvapilova;  
University Hospital and Palacky University Olomouc, Olomouc, Czech Republic.

Introduction: There are two reasons for establishing a methodology for 
non-invasive determination of RHD and KELL genotypes in early pregnan-
cy.
1) To identify fetuses which are at risk of hemolytic disease of fetus and 
newborn by alloimmunized pregnant women.
2) To prevent alloimmunization during pregnancy.
There is no method validation on a representative number of samples in the 
Czech Republic, which would allow to introduce methodology into clinical 
practice. Project is supported by IGA MZ CR: NT12225.
Aim: Evaluate two different cell free fetal (cff) DNA separation procedures 
based on adsorption on the surface of silica gel and on the separation on 
magnetic particles. Optimize and evaluate RHD and KELL genotyping.
Material and methods: We tested both isolation procedures in 76 cffDNA 
samples.
Together 200 control samples were used for genotype assessment. Optimi-
zation and calibration of RHD and KELL genotyping was done using Real-
Time PCR and by capillary electrophoresiss minisequencing .
Results: There were found significant differences in the yield of cell free 
fetal DNA between the tested cffDNA isolation methods. Silicagel membra-
ne based method for isolation of cffDNA shorter molecules is more suitable 
than the magnetic particle one.
To determine the sensitivity threshold there were performed RHD and KELL 
calibrations by Real time PCR and capillary electrophoresis with a dilution 
series RHD and KELL genotypes. Both methods are able to clearly recognize 
the fetal genotype.
The optimization was further examined to detect RHD and KELL genotypes 
simultaneously and together with multiplex SNP assay as an internal cffDNA 
control.

P05.10
Clinical application of array-CGH in prenatal diagnosis: case reports 
of pregnancies with abnormal ultrasound findings and apparently 
normal karyotype
D. Grochova1, Z. Dobsakova1, I. Grochova1, D. Leznarova1, E. Popelinska1, P. Vlasin1,2;  
1Cytogenetics laboratory Brno, Brno, Czech Republic, 2Center of prenatal disgnosis, Brno, 
Czech Republic.

Conventional G-banding karyotyping is a standard method used in prenatal 
diagnosis to detect chromosomal abnormalities larger than 5 Mb. However, 
many genetic syndromes are often associated with sub-microscopic dele-
tions or duplications. Array-CGH is a modern method, which allows detec-
tion of small variations in the genome. Its application is mainly in postnatal 
diagnosis, where it helps to clarify diagnosis, prevention and prognosis. In 
prenatal diagnosis it has limited use. This is mainly because a number of 
aberrations detected by array-CGH have not been described and their cli-
nical significance is unknown. Due to this fact we use a BAC-based array 
(BlueGnome), which is focused on areas in the genome having demonstrable 
connection with 110 microdeletion syndromes described in the OMIM da-
tabase.
We used array-CGH to detect sub-microscopic aberrations in carefully selec-
ted 67 prenatal cases, which were primarily indicated for conventional 
cytogenetics based on serious ultrasound findings. Case reports, in which 
array-CGH enabled detection of changes that conventional cytogenetics did 
not reveal and cases, where array-CGH clarified the origin of a genetic extra-

material (i.e. marker chromosomes) will be presented. In total, array-CGH 
detected clinically relevant chromosomal abnormalities in 13,5 % cases 
(9/67).
From our four-year experience we can say, that array-CGH is an appropriate 
tool with high resolution to detect small changes in the genome and pro-
vides important diagnostic information for prenatal genetic counselling. It 
can be applied in cases where amniocytes failed to grow for conventional 
karyotyping, in cases of clonal selection or for detection of sub-microscopic 
changes caused by inversion/translocation.

P05.11
Limitations of prenatal detection by FISH method - a case report with 
a complex chromosomal mosaic with 6 cell lines
E. Gorduza1, V. Martiniuc2, M. Holicov2, A. Bivoleanu2, M. Volosciuc3, M. Gramescu1, 
C. Bujoran3, E. Braha1, C. Rusu1, L. Caba1, R. Popescu1, M. Macovei1, C. Avatajitei1, M. 
Onofriescu1, M. Stamatin1;  
1University of Medicine and Pharmacy, Iasi, Romania, 2Maternity „Cuza-Voda“, Iasi, 
Romania, 3“St. Mary“ Children Hospital, Iasi, Romania.

In the period 2004-2011 in Prenatal Diagnosis Laboratory of „Cuza-Voda“ 
Maternity Iasi were made 1425 prenatal cytogenetic analysis by FISH me-
thod, using Aneuvision probes for chromosomes 13, 18, 21, X and Y. Unfor-
tunately, conventional chromosomal analysis based on amniocytes culture 
could not be applied and thus the results were formulated only by FISH. We 
present a case showing one of the limitations of FISH technique in prenatal 
diagnosis. Pregnant women, aged 26 years, were investigated in our labora-
tory at 16 weeks of pregnancy because of a risk of 1/200 for trisomy 21 at 
triple test. Analysis on the UV emission microscope revealed two chromo-
somal fluorescent signals for chromosomes 13, 18, 21 and X, and one signal 
for chromosome Y. Because the XXY trisomy is not a reason for therapeutic 
abortion, pregnancy continued and resulted in the birth of a male child with 
2750 g weighth and 47 cm length. Neonatal clinical examination showed 
scaphocephaly, hypertelorism, epicantus, antevertate nostrils, prominent 
upper lip, micrognathia, bilateral cryptorchidism and hypotonia. In order 
to elucidate the causes of facial dysmorphia was made a constitutional chro-
mosomal analysis, which revealed a mosaic with 6 cell lines and chromo-
somal formula: 48,XY,+mar,+mar[29]/47,XY,+mar[14]/48,XY,r(X),+mar[10]
/49,XY,r(X),+mar,+mar[3]/46,XY[3]/50,XY,r(X),r(X),+mar,+mar[3]. By FISH 
technique with probes for centromere of chromosome X the X ring chro-
mosomes was confirmed, while the origin of marker chromosomes has not 
been established. Our paper shows the failure of characterization of prena-
tal chromosomal mosaics by FISH technique and the need for other methods 
to confirm the diagnostic.

P05.12
The use of chromosome microarray analysis as a first-line test in 
pregnancies with a priori low risk for detection of submicroscopic 
chromosomal abnormalities
F. Fiorentino1, S. Napoletano1, F. Caiazzo1, M. Sessa1, S. Bono1, L. Spizzichino1, S. 
Michiorri1, A. Gordon2, A. Nuccitelli1, G. Rizzo1, M. Baldi1;  
1“GENOMA”- Molecular Genetics Laboratory, ROME, Italy, 2Bluegnome Ltd, Cambridge, 
United Kingdom.

Objectives: In this study we aimed to explore the usefulness of chromoso-
me microarray analysis (CMA) in groups of pregnancies with a priori low 
risk for detection of submicroscopic chromosome abnormalities, usually not 
considered an indication for testing, in order the assess if CMA improves the 
prenatal detection rate of chromosomal aberrations.
Methods: A total of 2800 prenatal samples were processed. The indicati-
ons included: advanced maternal age (AMA), abnormal results of maternal 
serum screening tests (MSS), abnormal ultrasound findings (AUS), known 
abnormal fetal karyotype (AFK), parental anxiety (PA), family history of a 
genetic condition (FIS), cell culture failure (CCF).
Results: the use of CMA resulted in an increased detection rate regardless 
of the indication for analysis. This was evident in high-risk groups AUS-AFK 
(7/114, 6.1%), and also in low-risk groups, such as AMA (7/1033, 0.7%) 
and PA (10/1569, 0.6%). A total of 24(0.9%) fetal conditions would have 
otherwise been overlooked if only a standard karyotype had been perfor-
med, 17(0.6%) of which if offering CMA to high-risk pregnancies only.
Conclusions: The results of this study demonstrate that more widespread 
testing by CMA in fetuses would result in a higher detection of chromosome 
abnormalities prenatally, also in low risk pregnancies. Our findings provide 
substantial evidence for the utility of using CMA as a first-line diagnostic 
test to all pregnant women undergoing invasive prenatal testing, regardless 
of risk factors.


