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Abstract- The birth of a neonate with chromosomal abnormalities, e.g. Down syndrome has very serious
problems for family, society, and for the neonate itself, and therefore prenatal evaluation is imperative in
determining the fate of the fetus. This research aimed to assess the association and accuracy of amniocentesis
with first-trimester combined screening. In this study, specimens from 1066 cases were analyzed for free Beta
human chorionic gonadotropin, pregnancy-associated plasma protein A, along with nuchal translucency and
nasal bone ultrasonography from October 2013 till November 2014. Upon observing positive screening,
mothers underwent amniocentesis. Finally the amniocentesis results were compared with that of first-trimester
screening. Our results determined a direct relation between the high age of the mother and gravidity with P of
0.001 and 0.020 with positive first-trimester screening. Our study attained a 92% accuracy rate of amniocentesis
due to one case of mosaicism of trisomy 21, that was not diagnosed, because it was not requested by physician.
Only 12 (17.1%) cases out of 70 (mothers with positive first-trimester screening) showed positive
amniocentesis, which had a significant relationship with chromosomal abnormality. First trimester combined
screening has very high accuracy (94.6%) in prediction of genetic abnormalities. The probability of positive
first-trimester screening is directly influenced by number of factors, including the mother age and gravidity.
Amniocentesis is necessary for all of mothers with positive first-trimester screening and will almost always

detect chromosomal abnormalities.
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Introduction

Nowadays, increasing age of marriage and pregnancy,
health conditions such as hypertension, diabetes, obesity,
exposure to teratogenic factors such as alcohol and viral
infections cause high-risk pregnancy and increase the
chance of having a child with chromosomal anomalies.
Women performing difficult jobs or completing
university tasks often get married too late. The increase
in marriage age poses a risk for chromosomal defects. For
all pregnancies, the baseline risk of some type of birth
defect is 3-4%. Therefore prenatal diagnosis of fetal
aneuploidy is very important. Ultrasonography is for
diagnosis of fetal structural abnormalities, but for
diagnosis  of  chromosomal anomalies adding

biochemistry to nuchal translucency greatly improved
detection rate and decreased false-positive rates for
patients requesting early screening (1). The benefits of
first-trimester screening over second-trimester screening
include reduced anxiety for patients due to early
availability of results, as well as the provision of
diagnostic tests for those at increased risk. In case of
patients with confirmed abnormal Kkaryotype, first-
trimester abortion is safer (2,3). Due to high cost of
raising disabled children and the socio-economic burden
of rare diseases it is mandatory to prevent the delivery of
such babies. First-trimester screening not only identifies
pregnancies at risk of fetal aneuploidy but also provides
insight into other adverse pregnancy outcomes such as
fetal death, cardiac defects, and fetal infections (4). In this
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study, we compared the outcome of first-trimester
screening with the results of amniocentesis in Iranian
pregnant women.

Materials and Methods

This study was a retrospective cohort study of all
patients seen for first-trimester screening from October
2013 through November 2014. All patients requesting
first-trimester  screening were offered combined
screening with nuchal translucency and biochemistry
(PAPP-A and free Beta HCG) between 11w, 2d-13w, 6d
of gestation (using cut off value of 1/250). Biochemical
testing for PAPP-A and free Beta HCG was available
through reference laboratory. They were also scheduled
for an NT ultrasonography by a certified sonographer on
day of collecting the blood sample. Nuchal translucency
measurements were obtained in the standard fashion as
described in the Fetal Medicine Foundation protocol.
Results of that ultrasound (nuchal translucency and
crown-rump length) were then combined with
biochemical results. Combined results were provided to
the patients. Limitations and options for further screening
or for diagnostic testing were again reviewed. In patients
who screened positive, amniocentesis was offered.
Categorical outcomes were examined with the Chi-square
test. Statistical significance was determined by a P<0.05.

This study was approved by the Shahid Beheshti
University of Medical Sciences Committee. Cut off for a
positive screen was 1:250.

Results

During study period 1066 women were seen for first-
trimester screening. The mean age of women was
27.18+5.4 years. The mean age in women with positive
screening was 30.59+4.7, and the mean age in women
with negative screening was 26.56+4.2 years. According
to T-test examination the difference was significant
(P=0.001). Of 1066 women, 555(52.1%) women were
gravida 1 from which 32(5.8%) were positive. The
gravida 2 women were 351(32.9%), of which 17(4.8%)
women were positive, and 334(95.2%) were negative.
The numbers of gravida 3 women were 129(12.1%), of
which 15(11.6%) were positive, and 114(84.4%) were
negative. The gravida 4 women were 25(2.3%), and 5
women were gravida 5(0.5%). Pearson Chi-Square
examination showed significant P 0.02 between gravidity
and positive screen test. Of 1066 women, 495(46.4%)
women had normal BMI and 470(44.1%) were
overweight, and 101(9.5%) were obese. The number of
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women with normal BMI who had positive screen tests
were 38(7.7%), and 457(92.3%) women had negative
screen tests. The number of overweight women with
positive screen tests were 25(5.3%) who had positive
screen, and 445(94.7%) women had negative screen tests.
Pearson Chi-Square test showed no significant relation
between BMI and positive screen (P=0.332). Of 1066
women requesting first-trimester screening, 70(6.6%)
women had positive screen tests and were referred for
amniocentesis. According to the results of amniocentesis,
12(17.1%) women revealed abnormal karyotype, of
which 10(83.3%) with Down syndrome, 1(8.35%) with
trisomy 13 and 1(8.35%) with trisomy 18. The false-
positive result for first-trimester screening was 5.4%, and
its accuracy was 94.6%. All 12 women with abnormal
karyotype in amniocentesis gave birth to infants with
chromosomal abnormalities. Hence indicating a
statistically significant association between result of
amniocentesis and delivery of fetus with chromosomal
abnormalities (P<0.001). Only one neonate delivered
with abnormal chromosome and normal karyotype in
amniocentesis. Thus, the sensitivity of amniocentesis was
92%. This case was mosaicism of trisomy 21, and
because of no request for doing that, the neonate was
delivered with this syndrome.

Discussion

This study showed that first trimester combined
screening is an effective screening test for prediction of
chromosomal abnormalities such as Down syndrome and
is corresponded with studies conducted in other countries
(1,9-19). Amniocentesis could diagnose abnormal
karyotypes and prevent delivery of babies with abnormal
chromosomes. Our investigations detected chromosomal
aberrations in 17.1% of which 83.3% were Down
syndrome thereby opposing an earlier study from Taiwan
by Chih-Ping Chen et al., stating that chromosomal
aberrations were detected in only 2.53% of which 30.28%
were down syndrome, consequently underestimating the
significant impact of amniocentesis in the detection of
down syndrome (7). Our study is in agreement with other
studies emphasizing the critical role of first-trimester
screening in detection of down syndrome and the
declination of invasive procedures (1-4). Following a
positive screening test, a diagnostic procedure to confirm
the result is strongly recommended, (5). Another study by
Seyyed Kavoosi E et al., in 2015 revealed that the detection
rate for DS in three groups was as follow: 87.5% for FTS
(25783 women), 80.9% for STS (91345 women), and
94.7% for combined tests (8042 women) (14), however



we detected DS cases with 94.6% sensitivity in first
trimester. Nicolaides in 2004 tabulated that nuchal
translucency, PAPP-A, and HCG detected 87% of
trisomy fetuses in which the false positive rate was set at
5% (1), that is also comparable with our study with
detection rate of 94.6% and false-positive rate of 5.4% .
A study from India in 2016 showed the sensitivity of the
prenatal screening using the combination of maternal age,
and fetal nuchal translucency for fetal trisomy 21 was
75% and for all fetal aneuploidy was 80% (8), but in our
study the sensitivity of the first trimester screening was
94.6% for prediction of the fetal aneuploidy. Another
study by Rydberg and colleagues showed that abnormal
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fetal anomaly was diagnosed by second-trimester
sonography (6). The high detection rates in our study may
be due to chemical tests (PAPP-A, free Beta HCG) that
were involved in addition to maternal age and fetal nuchal
translucency.

The current study confirms that the first trimester
combined screening with the use of maternal age, nuchal
translucency, and the biochemical markers drastically
reduce the number of women who may need CVS or
amniocentesis for prenatal diagnosis. The most important
point is that for all specimens the physician must request
the karyotype and mosaicism of trisomy 21.

Table 1. The relation between demographic data and first trimester combined screening

screen negative

Screen positive

1 1 e *
Characteristics Total (n=1066) (n=996) (n=70) P
Age 27.18+4.54 26.564.2 30.59+4.70 0.001
Gravid 0.02

555 (52.1) 523 (94.2) 32 (5.8)
351 (32.9) 334 (95.2) 17 (4.8)
129 (12.2) 114 (84.4) 15 (11.6)
25 (3.2) 4(16)
5 (0.5) 1(20)
Previous abortion 173 (16.2) 195 (91.1) 14 (8.1) 0.376
BMI 0.332
Normal 495 (46.4) 457 (92.3) 38 (7.7)
Overweight 470 (44.1) 445 (94.7) 25 (5.3)
Obese 101 (9.5) 9(9)
Parity 0.077
630 (59.1) 594 (94.3) 36 (5.7)
365 (34.2) 342 (93.7) 23 (6.3)
61 (5.7) 53 (86.9) 8 (13.1)
9(0.8) 1(12)
1(0.1) 0(0)
BMI: Body mass index
*P less than 0.05 were considered as statistically significant
Table 2. The relation between demographic data and amniocentesis
Positive amniocentesis Negative amniocentesis px
(n=12) (n=58)
Age 30.08+4.4 30.69+4.8 0.692
BMI 24.7+3.8 24.9+3.9 0.873
Gravid 0.096
5 (15.6) 28 (84.4)
6(35.3) 11 (64.7)
1(6.7) 14 (93.3)
Parity 0.449
5(13.9) 31 (86.1)
6(26.1) 17 (73.9)
1(12.5) 7 (87.5)

BMI: Body mass index
* P less than 0.05 were considered as statistically significant
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