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SUMMARY

Aim: The study aims to ascertain the regional medians of
the double and triple screening test parameters in the
Antalya region's population, thereby providing significant
insights into prenatal care and public health.

Material and Methods: The study, meticulously
conducted with pregnant women who applied to the
Antalya Training and Research Hospital's labs, involved the
calculation of the Median for alpha-fetoprotein (AFP),
beta-human chorionic gonadotropin (B-hCG),
unconjugated estriol (UE3), plasma protein-A (PAPP-A),
and free beta-human chorionic gonadotropin (fB-hCG).

Results: Compared with other years, the median value
computed for fR-hCG in 2022 was lower, whereas the
median value calculated for 2020 was greater. The median
value computed for PAPP-A in 2022 was found to be lower
than previous years, similar to the finding for f8-hCG, and
the median value calculated for 2020 was found to be
greater than other years. The newly calculated AFP median
value peaked in 2018 and decreased in 2022.

Conclusion: It was observed that the median value
calculated for R-hCG for 2020 was more significant than
that estimated for other years and that the median value
for 2022 was lower than that for other years. The newly
calculated median value of uk3 was the highest in 2018
and the lowest in 2022. Regional median values of prenatal
screening tests should be updated at regular intervals. In
particular, it is essential to develop awareness-raising
policies to disseminate prenatal screening tests and to
consider biological variability in these tests.

Keywords: Noninvasive
screening, screening

prenatal testing, prenatal

OZET

Amag: Calismanin amaci, Antalya bolgesi nifusundaki ikili
ve (Ucll tarama testi parametrelerinin  bolgesel
ortalamalarini tespit etmek ve bodylece dogum o6ncesi
bakim ve halk sagligi konusunda 6nemli bilgiler
saglamaktir.

Materyal ve Metodlar: Antalya Egitim ve Arastirma
Hastanesi laboratuvarlarina basvuran hamile kadinlarla
titizlikle yUratilen calismada alfa-fetoprotein (AFP), beta-
insan koryonik gonadotropin (B-hCG), konjuge olmayan
estriol (UE3), plazma protein-A (PAPP-A) ve serbest beta-
insan koryonik gonadotropin (fB-hCG) medyan degerleri
hesaplandi.

Bulgular: Diger vyillarla karsilastirildiginda, 2022 yilinda fR3-
hCG i¢in hesaplanan medyan degeri daha daslk, 2020 yih
icin hesaplanan medyan degeri ise daha yuksektir. PAPP-A
icin 2022 yilinda hesaplanan medyan degeri, f8-hCG igin
bulunan bulguya benzer sekilde 6nceki yillara gore daha
disuk, 2020 yili icin hesaplanan medyan degeri ise diger
yillara gére daha yiksek bulunmustur. Yeni hesaplanan AFP
medyan degeri 2018'de zirve yapmis ve 2022'de
dismastir.

Sonug: B-hCG i¢in 2020 yiliicin hesaplanan medyan degerin
diger yillar icin tahmin edilen degerden daha anlaml
oldugu ve 2022 yili icin medyan degerin diger yillara gore
daha distk oldugu gorilmustir Yeni hesaplanan uE3
medyan degeri 2018'de en ylksek, 2022'de ise en
disiktar. Prenatal tarama testlerinin bdlgesel medyan
degerleri duzenli araliklarla giincellenmelidir. Ozellikle,

prenatal tarama testlerinin  yayginlastiriimasi icin
farkindahk artirict  politikalarin  gelistirilmesi  ve bu
testlerdeki  biyolojik  degiskenligin  dikkate alinmasi
onemlidir.

Anahtar kelimeler: Noninvaziv prenatal test, prenatal
tarama, tarama
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INTRODUCTION

Health expenditures continue to increase worldwide.
However, the resources allocated to health services are
limited. This shows that there is no room for waste in the
healthcare services. Particular attention should be paid to
this issue in diagnostic healthcare services because the
diagnosis process constitutes the beginning of the health
service delivery and directly affects the subsequent
processes. In this direction, each stage in applying
diagnostic tests should proceed correctly. More attention
is needed to this situation in diagnostic tests that have
widespread application for significant health problems that
affect a large part of society. Considering the results of
genetic diseases will provide material and moral
advantages for diagnostic tests to present correct findings
for the first time. Since prenatal diagnostic tests, which are
widely used to diagnose genetic disorders, are affected by
biological variability, it is essential to make the necessary
regional measurements to interpret test results.

Genetic disorders are an essential group of disorders
producing mental and physical defects (1). Genetic
disorders such as Trisomy 21 (Down), Trisomy 18 (Edward),
Trisomy 13 (Patau) syndromes, and Neural Tube Defects
bring together social and economic problems (2). Trisomy
21is the most common, and the best-known malformation
syndrome (3). The birth prevalence of trisomy 21
syndrome is generally stated to be 1/650 live births, but it
varies in different populations from 1/600 to 1/2000 live
births (3). Additionally, with the participation of women in
the labor force, the percentage of pregnancies in advanced
age has increased. As this rate increased, it also increased
the risk of age-related congenital anomalies (4).

Generally, the frequency of chromosomal anomaly is
reported to be 1 in 150-160 live births (5). Additionally,
chromosomal disorders are found in more than 50% of
first-trimester spontaneous abortions and 5% of stillbirths
(6). Although different prevalences have been reported in
different studies conducted in different parts of the world
in the literature, the prevalences of Trisomy 18 and
Trisomy 21 (Down's syndrome) are 1/6500 and 1/800,
respectively. Trisomy 21 (Down syndrome) is the most
common fetal chromosomal anomaly, which is compatible
with life. However, it is emphasized chiefly because it
causes various structural and mental problems, especially
mental sequelae (5, 7). MOM values have a significant
effect on the risk calculation. Using medians higher than
the current median of the population studied will result in
falsely low MoM reporting.

Genetic diseases often cause dreadful problems, but their
treatment possibilities are limited (8). Because there is no
way to genetic disorder treatment, preventive prenatal
diagnostic studies have come out (1). The double screening
test applied in the first trimester of pregnancy and the
triple screening test used in the second trimester are
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prenatal screening tests used to detect anomalies such as
trisomy 21, trisomy 18, and neural tube defects (8-11). The
double screening test is performed at the 11th and 14th
weeks of pregnancy, and the triple screening test is
performed at the 14th and 20th (12-15). The double
screening test that determines the risk of aneuploidy and
triploidy by combining Pregnancy Associated Plasma
Protein-A (PAPP-A) secreted from trophoblasts and free -
human Chorionic Gonadotropin (B-hCG) synthesized by
syncytiotrophoblasts, maternal age and NT (nuchal
translucency) (6, 16). Measuring maternal serum levels of
Alfa-Fetoprotein ~ (AFP), total human  chorionic
gonadotrophin (hCG), and unconjugated estriol (uE3) is
known as triple screening (17).

Double and triple screening test results are formatted as
multiples of median (MoM). MoM is used to convert the
data obtained from the double and triple screening tests
into a more understandable and interpretable unit. First,
the median of the data obtained from pregnant women
with healthy fetuses is calculated for each gestational week
to calculate the MoM value. Then, each test result is
divided by the median value of that week, and the MoM
value of that test result is determined. The corrected MoM
values are calculated by considering the factors (age,
weight, and race) that affect the results of the parameters
measured during the gestational week for which the MoM
value is calculated. The corrected MoM values are
compared with the previously determined ones with a
computer program, and a risk ratio for trisomy 21, 18, 13,
and neural tube defects is reported. Programs use
multivariate mathematical rules to calculate risk, and the
variables used at each stage of the algorithm affect the
result. The quality of the results depends on factors such
as the analytical performance of biochemical tests,
gestational age, the accuracy with which gestational age is
recorded, and whether the program's median and MoM
values are population values.

In previous studies, it has been found that MoM values
vary according to race, origin, and region (18-27). For this
reason, it is stated that to interpret the prenatal screening
test results accurately, in addition to measuring the
analytes accurately, the region should also determine the
median values used in the MoM calculation and even the
conditions of each laboratory performing the analysis (18).
MoM values ensure standardization and comprehensibility
of the results (19). Creating a median specific to each race
or region is desirable since MOM values differ according to
various parameters, such as ethnicity and region (28).

The MoM values obtained from the regional median values
are separate for each region's population. This provides a
more accurate calculation of risks and prevents
unnecessary use of advanced technical methods.
Calculating median values for small populations is
important because of the existing regional differences in
Turkiye. In this context, in our research, we explored the
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regional medians of the double and triple screening test
parameters in the population in the Antalya region
between 2018 and 2022.

MATERIAL AND METHODS

It has been observed that the levels of parameters such as
fB-hCG, PAPP-A, AFP, B-hCG, and uE3, which are utilized in
double and triple prenatal screening tests, can vary due to
population-specific characteristics such as ethnicity,
dietary habits, and environmental factors. For this reason,
determining region-specific median values is essential for
achieving more reliable risk calculations in pregnancy
follow-up. For instance, it has been noted that data about
the Antalya region may not fully align with national
reference ranges in Tlrkiye. Because changes in laboratory
methods over time, shifts in population demographics, and
fluctuations in environmental factors can occur, the
calculation of annual variation is regarded as important for
monitoring trends in these parameters.

Previous studies have demonstrated that region-specific
median results are more appropriate for accurate risk
assessment in double and triple-screening tests. In this
context, an aim was to calculate new region-specific
medians for the Antalya region population using data
obtained between 2018 and 2022 and to determine the
changes in these medians over time. Thus, it was intended
to provide updated reference ranges-by detecting any
potential upward or downward trends-that could help
prevent unnecessary invasive procedures arising from
false-positive or false-negative results.

The present study shows that updating the region-specific
reference ranges for Antalya double and triple screening
tests would significantly contribute to prenatal risk
assessments. By utilizing current local median values, both
the necessity for invasive interventions and the
misguidance of pregnant women can be minimized. The
research question has been formulated as follows: "What
are the median and percentile distributions of parameters
such as fB-hCG, PAPP-A, AFP, B-hCG, and uE3 among
pregnant women in the Antalya region, and what is the
annual variation profile of these distributions over time?"
Based on this research question, the following hypothesis
has been proposed: There are statistically significant
differences in the annual median values of f3-hCG, PAPP-
A, AFP, B-hCG, and uE3 biomarkers measured in prenatal
screening tests conducted in the Antalya region between
2018 and 2022.

This study is retrospective and descriptive. A total of
20,088 pregnant women residing in Antalya and its
surroundings who attended the Antalya Education and
Research Hospital laboratories between 2018 and 2022
with a gestational age of 11 weeks + 0 days to 13 weeks +
6 days, were included in the study, in addition to 15,514

Maltepe Tip Dergisi / Maltepe Medical Journal

pregnant women with a gestational age of 15 weeks + 0
days to 20 weeks + 6 days who presented for triple
screening tests. The minimum, maximum, and median
values of alpha-fetoprotein (AFP), beta-human chorionic
gonadotropin (B-hCG), and unconjugated estriol (UE3)
were calculated in the serum samples obtained for the
triple screening test. In contrast, the minimum, maximum,
and median values of plasma protein A (PAPP-A) and free
beta-human chorionic gonadotropin (f-hCG) were
determined in those collected for the double screening
test.

Multiple pregnancies, pregnant women who smoked,
individuals with a prior diagnosis of gestational diabetes,
and pregnancies achieved through in vitro fertilization
(IVF)  were excluded from the study. The
chemiluminescence immunoassay method measured All
biochemical parameters on an IMMULITE 2000 xpi device.

This study analyzed the f3-hCG, PAPP-A, AFP, B-hCG, and
UE3 values obtained between 2018 and 2022 through

descriptive statistical methods. For each vyear, the
minimum, maximum, and median values were
determined, and annual variation rates ("Annual

variation") were calculated to monitor trends over the
years. The study's primary objective was to update the
region-specific medians and examine annual changes
based on the values obtained. To assess the statistical
significance of year-to-year differences in medians, the
Kruskal-Wallis H test was applied. Following the Kruskal-
Wallis H test, pairwise comparisons were conducted using
Dunn’s test with Bonferroni correction to identify specific
group differences. All statistical analyses were conducted
using the SPSS 20 software package. The ethics committee
approval has been obtained (Date: 30.06.2022, Decision
number: 13/22)

RESULTS

By applying the median values of the regions in a
retrospective analysis, the performance of triple screening
tests may be improved, prenatal risks can be assessed
more precisely, and the necessity for interventional
applications can be decreased. In this regard, the
population in the Antalya region's double and triple
screening test parameters were determined between
2018 and 2022, with the new regional medians and
changes in the medians over time. In comparison with
other years, it was found that the median value computed
for fR-hCG for 2022 was lower, whereas the median value
calculated for 2020 was more excellent. Additionally, it was
determined that the highest decrease in percentage for f3-
hCG occurred between 2021-2022. The median value
computed for PAPP-A for 2022 was lower than previous
years, similar to the finding for fR-hCG, and the median
value calculated for 2020 was more significant than other
years. Additionally, it was determined that the highest
percentage of decrease for PAPP-A occurred between
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2020-2021. These differences in annual median values
were statistically significant for all biomarkers (p< 0.05).
(Table 1).

The newly calculated AFP median value peaked in 2018
and decreased in 2022. Additionally, it was determined
that the highest percentage of decrease for AFP occurred
between 2021-2022. We observed that the median value
calculated for R-hCG for 2020 was more significant than

Maltepe Tip Dergisi / Maltepe Medical Journal

that for other years and that the median value for 2022
was lower than that for other years. It was determined that
the highest decrease for R-hCG occurred between 2020
and 2021. The newly calculated median value of uE3 was
the highest in 2018 and the lowest in 2022. Again, like AFP,
it was determined that the highest percentage of decrease
for UE3 occurred between 2021-2022. These differences
in annual median values were statistically significant for all
biomarkers (p< 0.05) (Table 2).

Table 1. The Median Values Determined in this Study for fR-hCG and PAPP-A Levels, as well as the Median Changes Between

2018 and 2022

fR-hCG PAPP-A

. . Annual . . Annual

years n min max median L min max median L
variation variation

2018 5840 2.85 772 36.90 0.16 108 2.71
2019 4745 3.07 494 37.70 2.17 0.18 111 2.76 1.85
2020 1571 7.09 312 38.90 3.18 0.31 175 2.97 7.61
2021 3794 5.69 492 38.10 -2.06 0.04 31.30 2.59 -12.79
2022 4138 2.05 427 35.00 -8.14 0.13 27.20 2.51 -3.09
Total 20088 2.05 1724 37.32 0.13 108 2.71

Table 2. The Median Values Determined in this study for AFP, 3-hCG and uE3 levels, as well as the Median Changes Between

Kulaksizoglu et. al.

2018 and 2022

AFP B-hCG uE3
. ’ Annual ) ) Annual ) . Annual
years n min max median c e min median - min max median .
variation variation variation
2018 4464 350 255 33.50 1578 146822  19789.50 0.07 550 0.75
2019 3548 513 99.80  33.20 -0.90 1515 409414  19749.50 -0.20 0.08 3.06 0.72 -4.00
2020 1944 362 210 33.30 0.30 2984 119560  20143.00 1.99 0.07 3.06 0.72 0.00
2021 2800  7.34 302 32.85 -1.35 1566 206089  18757.00 -6.88 0.09 374 0.73 1.39
2022 2758 610 183 31.60 -3.81 2286 154740  18121.00 -3.39 007 362 0.68 -6.85
Total 15514 3.50 302 32.80 1515 409414 19312 0.07 550 0.72
DISCUSSION region PAPP-A median was 2.85; 4-hCG median was

MOM values differ according to various parameters, such
as ethnicity and region (28). Median values of MOM
specific to each region must be calculated. Additionally,
the median values for the same region differ between
years. This is especially true for regions that receive
immigration from different regions and races. Immigration
from national and international areas to Antalya province
continues to increase. Immigration to Antalya as foreign
nationals has more than doubled from 2017 to 2019 (29).
It has mixed socio-demographic and race characteristics
due to migration into the city. Therefore, it is essential to
follow the median of MOM annually.

Regional studies have been conducted in Tarkiye
investigating the medians of prenatal dual tests. izmir

37.80; AFP median was 32.30; ue3 median was 0.86 (19).
Elazig region's first-trimester f-hCG median average is
34,4; the PAPP-A median was 3.08 (30). Yozgat region
AFP median was 22.8, uE3 median was 1.34 (20). In the
Istanbul region, the median value of AFP was 28.4 at
week 16, 33.3 at week 17, 36.5 at week 18, and 43.4 at
week 19, and the median value of uE3 was 0.58 at week
16, 0.76 at week 17, 0.98 at week 18 and 1.18 at week 19
(21). In the Sirnak region, the mean median FB-hCG (1U/I)
value was 1.00 at week 11, 0.82 at week 12, and 0.84 at
week 13, and the PAPP-A value was 1.05 at week 11, 1.04
at week 12 and 0.88 at week 13 (22). In the Kayseri
region, the median PAPP-A values were 1.19 (11th week),
1.15 (12th week), 1.23 (13th week), while the fB-hCG
values were 1.16 (11th week), 1.24 (12th week), 1.26
(13th week) (23). In the
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Bingdl region, the mean uE3 value was calculated as 1.61
in week 15, 1.94 in week 16, 2.33 in week 17, 2.81 in week
18, and 3.39 in week 19 (24). In Kirsehir, the AFP median
was 32.1 in the 15th week, 34.2 in the 16th week, 39.4 in
the 17th week, and 44.7 in the 18th week. B-hCG was
28,543 in the 15th week, 26,826 in the 16th week, 21,189
in the 17th week and 19,460 in the 18th week. The uE3
median was 0.42 in the 15th week, 0.62 in the 16th week,
0.8 in the 17th week, and 1.14 in the 18th week (31). In
Gorum, the median B-hCG values were 42.1 in week 10,
35.5in week 11, 307 in week 12, and 23.8 in week 13. The
median PAPP-A values were 1.46 in week 10, 2.05 in week
11, 3.03 in week 12, and 4.74 in week 13. For Samsun, the
median fB-hCG values were 47.0 in the 10th week, 39.0 in
the 11th week, 33.1 in the 12th week and 28.2 in the 13th
week, while the median PAPP-A values were 1.26 in the
10th week, 1.87 in the 11th week, 2.84 in the 12th week
and 3.92 in the 13th week (32). In this study for the Antalya
region, the first-trimester fR-hCG median average is 37,32;
the PAPP-A median average is 2,71; the second trimester
AFP median average is 32,80; a-hCG median average is
19312; uE3 median average was 0,72.

When the median values of prenatal tests obtained in this
study for the Antalya region were compared with those
from other regions of Tirkiye, some similarities and
significant differences were observed in various test
parameters. In the first trimester, the median values of
free B-hCG and PAPP-A in Antalya were consistent with
those in the western and central regions, such as Izmir (19)
and Elazig (30). However, lower values were reported in
the inland and eastern regions, such as Kayseri (23) and
Sirnak (22). In Samsun and Corum, the median values of
PAPP-A and fB-hCG increased significantly as the weeks
progressed (32). In the second trimester, the median AFP
value in Antalya was similar to the values observed in
weeks 1517 in Izmir (19), Istanbul (21), and Kirsehir (31).
However, it was lower in some regions, such as Yozgat (20),
and higher in Istanbul (21) in the 19th week. Regarding
UE3, the median value in Antalya is consistent with the
early-week values in Istanbul (21). In contrast, in regions
such as Bingdl (24), Yozgat, and Kirsehir (31), this
parameter is observed to be higher. Additionally, Kirsehir's
significant downward trend in B-hCG values by week shows
a pattern consistent with the average value observed in
Antalya (31). These data reveal that the medians used in
prenatal screening tests can vary regionally, suggesting
that region-specific medians should be used instead of
national or international fixed references. Studies prove
that MOM values differ between regions, with each region
having different values. Moreover, challenges exist
regarding establishing universally accepted cutoffs, as
research shows substantial heterogeneity in outcomes
when comparing data from diverse populations (33). This
variance emphasizes the need for ongoing research to
analyze and adjust tested parameters by global standards
and local practices (34). This would reduce false positives
and enable more accurate indications for invasive
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procedures.

The Antalya region receives much immigration and differs
from the regions where other studies are being conducted,
both geographically and ethnically (25). Therefore, there is
a difference between MOM values. These values also vary
over the years. This may be due to the biological variability
of the tests, specific population-based differences, or
environmental factors. Serefli et al. state that
standardising parameters in screening tests is complex due
to differences in social structures and the variety of devices
and methods used (31). They therefore suggest that each
laboratory determine its median values to increase the
tests' effectiveness and improve the accuracy of prenatal
risk calculations. Especially since 2020 is a pandemic year,
future studies should examine in more detail whether
factors such as the health status of pregnant women, social
isolation, and stress levels affect biological responses. The
study's findings suggest that the regional median values of
prenatal screening tests should be updated regularly.
Research has emphasized the importance of using local
median values, as failure may lead to misinterpretations
and inadequate maternal care. Using regional median
values in screening tests reduces the false-positive rate,
preventing unnecessary interventional procedures, and
reduces the false-negative rate, ensuring that high-risk
pregnancies are not overlooked. This enhances the clinical
accuracy and safety of prenatal risk assessments for both
the mother and the fetus (20, 26, 35-37). Furthermore, the
integration of local media within clinical processes has
been demonstrated to facilitate the process and reduce
the psychological burden on prospective parents. This
psychological benefit is of significant importance, as it
helps parents prepare for a range of pregnancy outcomes
through more precise risk assessments (38, 39).

The findings highlight the need to adjust the median values
used in prenatal screening tests to account for regional
variations in clinical practice. Using region-specific medians
in prenatal risk calculations, for example, can reduce false-
positive rates and prevent unnecessary invasive
procedures, such as amniocentesis. This approach is safer
in terms of maternal and foetal health (32, 38), while also
increasing the cost-effectiveness of the healthcare system.
Calculating regional medians can lead to the more
conscious allocation of health resources. Understanding
the specific needs of the population through customised
median values enables health authorities to prioritise
funds and resources effectively. Furthermore, the
significance of regional median calculations extends to
informing national health policies. From a healthcare
policy perspective, it is crucial to establish reliable and up-
to-date reference median values for each region across the
country and integrate these data into software systems.
This would enable prenatal screening programmes to be
conducted more accurately, fairly, and scientifically.
Adapting healthcare providers' approaches based on local
population data can improve counseling and follow-up
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procedures (40). Additionally, revising national screening
protocols and creating new guidelines that consider regional
biomarker variations will support clinicians' decision-making
processes and enhance patient safety.

CONCLUSION

In conclusion, findings regarding regional averages of dual
and triple screening test parameters in pregnancy
emphasize the importance of local contexts in interpreting
biomarker levels, which include demographic
considerations, healthcare accessibility, and the necessity to
adapt screening protocols to enhance clinical outcomes. A
separate median of MOM should be calculated for each
region's population, and these calculated medians should be
updated regularly every year. Thus, advantages focused on
the patient, the physician, the society, and the
reimbursement institution can be provided. In particular,
this will contribute to correctly using scarce resources to
provide health services. In this context, it is recommended
that awareness-raising policies be developed to disseminate
prenatal screening tests and consider biological variability in
these tests.
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