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A prospective two years study of first trimester screening for Down Syndrome
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Abstract:

Introduction: Nowadays maternal age of pregnant women has increased in most developed countries. The rate of
women above 35 years old constitutes about 15% of pregnancies.

Aim: The aim of our study is to prove that by first trimester screening, the number of women who have indication for
invasive prenatal diagnostic procedure is significantly reduced.

Materials and methods: This prospective study lasted two years from 02/2005 to 02/2007. The participants to our study
were 531 pregnant women with a mean maternal age of 30 years (19-42). We used the first trimester screening test for
Down’s syndrome. The biochemical blood test of free b-hCG (beta human chorionic gonadotropin) and PAPP-A (preg-
nancy associated plasma protein A) and the measurement of nuchal translucency were performed between 11-13 weeks
+6 days (mean gestational age 12 weeks +2days).

Results: In our study group, 69 women (12%) were 35 years old or more. The risk estimate for Down syndrome was 1
in 300 or more in 14 (2%) cases. In all these 14 cases we offered CVS (chorionic villus sampling) or amniocentesis.
Conclusion: It is a fact that although the risk of any individual 36 years old is higher, most abnormalities (approximately
70%) occur in the ‘low risk’ population. With the first trimester screening the sensitivity of detecting DOWN syndrome
reaches 90%. Our study confirms that by first trimester screening, the number of women who have indication for inva-
sive prenatal diagnostic procedure is significantly reduced. As a result the cost for prenatal diagnosis of the population
and also the risk of iatrogenic missed miscarriages is also reduced. Finally, this screening method gives the advantage of

early diagnosis. Hippokratia 2008; 12 (1): 28-32

Key words: prenatal screening, nuchal translucency, amniocentesis

Corresponding author: Daniilidis A, 9 Smirnis 56224 Thessaloniki, Tel 00306932211395, Fax 00302310559711, E-mail angel972@

otenet.gr

Screening for chromosomal abnormalities in an ob-
stetric setting has traditionally meant screening for tri-
somy 21" It is the single most common cause of men-
tal retardation of school-age children. The majority of
chromosome abnormalities identified in prenatal samples
are trisomy for chromosomes 13, 18, 21 and sex chromo-
some aneuploidies. These are associated with the new-
born phenotypes, Patau, Edwards and Down syndromes
(trisomy 13, 18 and 21 respectively), and the less se-
vere Turner (monosomy X) and Klinefelter (XXY) syn-
dromes. Down’s syndrome, with an incidence rate of 1 in
800 pregnancies, is the predominant reason for women
seeking prenatal diagnosis®>.

The distinction between screening and diagnostic
tests is often spurious since most tests will be used in both
ways in different patients. At present accurate prenatal
diagnosis of chromosomal anomalies is only available by
obtaining fetal cells through an invasive procedure, such
as amniocentesis or chorionic villous sampling. Karyo-
type analysis of cells by culture is usually available in
more than in one week. In order to reduce anxiety and
improve pregnancy management, more rapid aneuploidy
testing are used. The most widely established method is
interphase-fluorescence in situ hybridization (FISH)*?,
in which a set of chromosome- specific fluorescence-
labelled probes are hybridized to interphase nuclei of

uncultured prenatal cells. The number of fluorescent
signals in each nucleus represents chromosome copy
number. Between 50 and 100 cells are usually analyzed
to allow for low-level background and signal overlay
that can occur during FISH procedures®. A quantitative
fluorescence-PCR (QF-PCR) is a more recent addition
to aneuploidy diagnosis’®. The technique involves the
relative quantification of microsatellite alleles to deter-
mine sequence copy number; amplification using fluo-
rescence-labelled primers is followed by size separation
and allele peak measurement on a semi-automated ge-
netic analyzer.

Due to the fact that both amniocentesis and CVS are
associated with a risk of miscarriage’ these procedures
are currently applied only to small group of women who
are in a higher risk of having an offspring with a chro-
mosomal defect in comparison to the general population.
The aim of the currently available screening tests is actu-
ally to identify, with the highest possible sensitivity and
specificity, those women who should be offered the in-
vasive procedure. The risk for many of the chromosomal
defects increases with maternal age. Additionally, be-
cause fetuses with chromosomal defects are more likely
to die in utero than normal fetuses, the risk decreases with
gestational age. Maternal age of 35 years at delivery has
been the medicoligal standard in USA and Europe for
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Table 1. Risk of Down’s syndrome and maternal age at ex-
pected date of delivery (EDD) and at the time of amniocen-
tesis®

. Risk at expected
Age completed R‘?k at day of delivery
years amniocen- (EDD)
tesis
35 1:285 1:348
36 1:174 1:276
37 1:146 1:216
38 1:122 1:168
39 1:91 1:130
40 1:80 1:99
41 1:67 1:75
42 1:45 1:57
43 1:30 1:43
44 1:21 1:32
45 1:11 1:24

more than 20 years (Table 1). This high risk group con-
stituted 5% of the pregnant population'. It was estimated
that approximately 30% of trisomy 21 occurred to moth-
ers >35 years old. It is a fact that although the risk of any
individual 36 years old is higher than in a 26 years old
woman for example, there are so many more pregnancies
in the 26 years old group that from a population perspec-
tive, most abnormalities (approximately 70%) occur in
the ‘low risk’ population'’.

Nowadays, such screening for prenatal diagnosis
is provided by using the family history, the maternal
serum screening and the ultrasonography. Every time a
test is carried out the background risk is multiplied by
the test factor to calculate a new risk, which then be-
comes the backround risk for the next test '>. This pro-
cess is called sequential screening. Although screening
tests are not diagnostic they can indeed alter the odds 3.
The aim of our study is to prove that by first trimester
screening, the number of women who have indication
for invasive prenatal diagnostic procedure is signifi-
cantly reduced.

Materials and methods

In our study screening started in February 2005 and
was completed two years later (in February 2007). In this
period 531 patients were examined with a mean maternal
age of 30 years (19-42). The biochemical blood test of
free b-hCG and PAPP-A and the measurement of nuchal
translucency (NT) were performed between 11-13 weeks
+ 6 days (mean gestational age 12 weeks +2 days). All the
measurements of nuchal translucency were performed by
three obstetricians qualified in nuchal translucency ul-
trasound technique. A cut-off based on gestational age
was used, since NT normally increases with gestation.
The minimal crown rump length (CRL) was 45mm and
the maximum 84mm, a good sagittal section of the fe-
tus was obtained, with the fetus in a neutral position, and
the magnification was such that the fetus occupied three-

Figures 2. Abnormal nuchal translucency

quarters of the image and fetal skin and amnion were dis-
tinguished (Figures 1,2). The biochemical measurements
were performed with the use of Krypton (Brahms indus-
try) and the statistical analysis of the data was based on
Astraia programme.

Results

In our study group 69 women (12%) were 35 years
old or more. On the basis of the maternal age distribu-
tion it is expected that the population contains 1.5 cases
of trisomy 21 and approximately the same number of
other chromosomal defects. The risk estimate for Down
syndrome with the combination of maternal age, nuchal
translucency, and biochemical markers was 1 in 300 or
more in 14 (2%) cases. In all these 14 cases we offered
CVS or amniocentesis. Two women (14%) of the high
risk group declined to proceed to prenatal diagnosis,
one due to religion believes and one due to valuable
pregnancy after five trials with ICSI and maternal age
(42years old). Five women out of fourteen were more
than 35 years old (%). All twelve women had amnio-
centesis and in one of them the result was trisomy 21
(Figures 3, 4). The performance of operators and the re-
sults of NT measurements and biochemical markers are
analyzed in tables 2, 3 and 4. All the infants from the
rest 55 women aged more than 35 years were born with
normal phenotype.
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Table 2. The nuchal translucency distribution for all opera-
tors

Number Period >Median >95th
All 524 02/05-10/07 50.6% 4.4%
DrK 12 05/05-06/06 50% 0%
DrS 12 02/05-11/05 41.7% 16.7%
DrP 499 02/04-02/07 50.9% 4.2%
Test 1 02/04-02/04 0% 0%

(K,S and P are the first letters of the surnames of the doctors
who performed the examination)

Table 3. The nuchal translucency (NT) measurements are
plotted on the attached reference range. The percentage of
cases within each centile range are shown in the following
table

> Median >95% centile
51.6% 4.3%

Nuchal Translucency

Table 4. Values for the maternal serum biochemical mea-
surements are expressed as multiples of the expected median
for gestational age. Median, 5™ and 95" centiles, and the per-
centage of cases outside the expected 5"/95% centile

sth | M| 95
dian
Free 2.5% cases
bhCGMoMy | 0290 | 0792 | 20711 e 9sth
PAPP-A 2.7% cases
(MoM) 0.547 | 1.447 | 5.379 below 5th

(MoM=multiple of median)

Discussion

Nowadays prenatal screening and diagnosis between
11 and 14 weeks of gestation is becoming more and
more available and efficient worldwide. Recent studies
concluded that the sensitivity of first trimester screen-
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Figures 3. Distribution of NT and CRL measurements
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Figures 4. Distribution of biochemical measurements

ing is much more sufficient than second trimester tests
(Table 5)'. Several maternal serum markers have been
used and PAPP-A (pregnancy associated plasma protein)
and b-HCG (free b-human chorionic gonadotropin) have
been the most promising so far (Table 6)'>!°. It is found
that maternal serum concentration of b-HCG is increased
during first (1.83 MoM) and second trimester in cases of
Down’s syndrome and that PAPP-A on the contrary is de-
creased (0.38). By using PAPP-A as a screening marker

Table 5. Sensitivity of first-trimester screening programmes,
for a 5% false positive rate

Screening programme Sensitivity
%)
Maternal age (years) 30
Maternal age+AFP 40
Maternal age +AFP+bhCG 60
Maternal age +AFP+bHCG+uE3 70
Maternal age+AFP+bhCG+inhibin A 70
Maternal age +AFP+bhCG-+uE3+inhibin A 75
Maternal age +Nuchal translucency 75
Maternal age +PAPP-A+free bhCG 65
Maternal age+PAPP-A+free bhC+nasal bone 93

Table 6. Biochemical markers and median multiples of the
median (MoM) in pregnancies affected by trisomy 21

Marker MoM
AFP 0.75
hCG 2.06
Free b-hCG 2.20
uE3 0.72
PAPP-A 0.38
Inhibin A 1.92
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Table 7. Nuchal translucency thickness above the 95" cen-
tile and chromosomal abnormalities other than trisomy 214

Trisomy 18 74.8%
Trisomy 13 71.7%
Turner Syndrome 87.0%
Triploidy 59.4%
Deletions, partial trisomies, unbalanced
translocations, sex chromosome aneu- 55.4%
ploidies

Total 70.5%

Table 8. Conditions associated with increased nuchal trans-
lucency

Cardiac defects

Diaphragmatic hernia
Exomphalos

Achondrogenesis type 11
Achondroplasia

Asphyyxiating thoracic dystrophy
Twin to twin transfusion

in combination with maternal age approximately 50% of
cases of Down’s can be detected'”'®. By using maternal
age combined with b-HCG about 45% of cases of Down
syndrome are detected'”'®. The use of all three factors
combined offers a detection rate of 65%!"!%. In the last
few years an ultrasonografic finding has been added as a
quite important marker for the screening of Down’s syn-
drome'?and other fetal anomalies such as trisomy 13, 18,
Turner syndrome, triploidy and heart defects®. That is the
nuchal translucency (NT), which is actually the measure-
ment of the subcutaneous collection of fluid at the back
of the fetal neck. Fetal nuchal translucency thickness
increases with CRL and therefore it is essential to take
gestation into account'®. A lot of studies showed that the
observed numbers of fetuses with trisomies 21, 18, 13
with NT measurements of 3mm, 4mm, Smm, and >6mm
at 10-14 weeks, were 3 times, 18 times, 28 times and 36
times higher than numbers observed on the basis of ma-
ternal age®' . A measurement of > 6mm identifies about
40% of cases with trisomy 21 in a high risk population.

Fetal abnormalities other than Down’s syndrome asso-
ciated with increased NT are summarized in tables 7 and
8. Cardiac defects are found in about 1% of live fetuses.
Evidence suggests that about 50% of all cardiac defects
are in the subgroup with NT above the 95™ centile*. The
combination of maternal age and NT leads to a detection
rate of 75% for Down syndrome and false positive rate of
5%!"2%22. By combining the first trimester biochemical
screening with maternal age and the NT the detection rate
for Down syndrome is estimated to be about 90% and the
false positive rate 5%>%. It should be mentioned though
that it is not possible to perform screening for neural tube
defects in this early stage of pregnancy.

Our prospective study comes in agreement with all
these available until now data and confirms the advantag-
es of first trimester screening. The high risk population
that needs to proceed to invasive diagnostic test, calcu-
lated according to the measurement s of the first trimester
test is much smaller than the high risk population accord-
ing only to maternal age. So apart from the fact of higher
sensitivity in comparison to other tests, the first trimester
screening method is also cost effective since the number
of invasive procedures is reduced. Of course one of the
biggest advantages of the first trimester screening test is
that counselling and invasive diagnosis of chromosomal
defects can be accomplished early in pregnancy thus re-
ducing significantly the anxiety. By providing the option
of early termination of pregnancy the situation becomes
less complicated for both the patient and the obstetri-
cian.

Conclusion

Our study confirms that the first trimester screening,
with the use of maternal age, nuchal translucency and the
biochemical markers free bhCG & PAPP-A, dramatically
reduces the number of women who will need CVS or am-
niocentesis for prenatal diagnosis. As a result the cost for
prenatal diagnosis of the population and also the risk of
iatrogenic missed miscarriages is also significantly low-
er. Finally, this screening method gives the advantage of
early counselling and of diagnosis quite as early as in the
first trimester of pregnancy.
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