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OPUTMHAJIHUA CTATUU

ORIGINAL ARTICLES

FIRST TRIMESTER PRISCA' SCREENING FOR DOWN’S SYNDROME AND
EDWARDS’ SYNDROME IN UNSELECTED PREGNANCIES —
REPORT OF A 6-YEAR EXPERIENCE

B. llkovska', B. Kotevska-Trifunova?, P. Avramovski?®

"Department of Laboratory Medicine, PHO Clinical Hospital Dr. Trifun Panovski, Bitola, North Macedonia
2Department of Dematovenerology, Acibadem City Clinic UMHAT Tokuda, Sofia, Bulgaria
3Department of Internal Medicine, PHO Clinical Hospital Dr. Trifun Panovski, Bitola, North Macedonia

CKPUHUHT 3A [1AYH cCUHAPOM U EAYAPAC CUHAPOM NPE3 NMbPBUSA
TPUMECTBP NPU HECENEKTUPAHU EPEMEHHU — 6-FOAULLEH ONUT

B. UnkoBcka', B. KoteBcka-TpudyHoBa?, 1. ABpaMmoBcku®

'OTheneHne no nabopartopHa meauumHa, O3W Knunnyna 6onHuua ,[O-p TpudyH MNMaHoBcku®,
Butonsa, CeBepHa MakegoHus
2Otgenenvie no gepmartoBeHepororus, Amxkunbagem Cutu Knunuk, MBAT Tokyaa, Cocums, Benrapus
3OtoeneHvie no BbTpelHa meauumHa, O3 KnuHuuHa 6onHuua A-p TpudyH MaHoscku®, Butons, CeeepHa MakegoHus

Abstract: Introduction: Screening for chromosomal abnormalities performed in the first trimes-
ter of pregnancy, including maternal age, fetal nuchal translucency thickness, and se-
rum markers, without beta-human chorionic gonadotropin and pregnancy-associated
plasma protein-A, is an effective screening for early detection of trisomies 18 and 21.
The aim of this study was to evaluate the performance of the first trimester combined
test for Down’s syndrome and Edwards’ syndrome detection, also the aim of this
study is to show the prevalence of chromosomal abnormalities in pregnant women
in the first trimester of pregnancy in the second largest city with 100,000 inhabitants
in North Macedonia. Materials and methods: This was a retrospective case-matched
study involving pregnant women who were examined in the Department of Obstetrics
and Gynecology at the Clinical Hospital Bitola, between January 2016 to Decem-
ber 2021. Results: The participants comprised 2975 women who participated in the
screening voluntarily, mostly Caucasian (97.8%) with singleton pregnancies. Among
them, there were 165 cases of trisomy 21 and 50 cases of trisomy 18. The mean
gestational age, maternal age, and maternal weight were 86 days, 28 years and 67
kg, respectively. There were 257 (9%) women >35 years of age and 54 (2%) women
with multiple gestations — twins. The detection rates for trisomy 21 and trisomy 18
were 8% and 1%, respectively. Conclusion: First trimester screening for aneuploidy
is a valuable tool for the obstetrician and indications and methods of screening have
evolved over the last quarter century. The main goal of screening in the first trimester
is the early detection of chromosomal anomalies which gives the opportunity to re-
move them in a timely manner.

'PRISCA (PRenatal RISc CAlculation software)
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Pe3slome:

KnrouoBu gymu:

Adpec 3a KopecrnoHOeHyus:

BneedeHue: CKPYHUHIBT 38 XPOMO3OMHM aHOManuu, KOMTO ce NpaBu Npes NbpBus
TPUMECTbP Ha OpemMeHHOCTTa, BKM4YBa: Bb3pacT Ha Mavikata, gebenvHa Ha
HyxanHaTa TpaHCnyueHuMs Ha nnoga u cepyMHu mapkepu (6e3 GeTa-yoBeLuku
XOPUOHTOHaAOTPOMNMH W CBbp3aH C OpemeHHOCTTa nna3meH npoTenH-A).
CKPUHUHIBT € eddekTUBEH 3a paHHO OTKpuMBaHe Ha Tpudomuda 18 n 21. Llenta Ha
TOBa Mpoy4BaHe € fa ce OueHW edeKTVBHOCTTa Ha KOMOWHMpaHusA TecT npes
NbpBUSA TPUMECTBP 3a OTKpUBaHe Ha cuHApoM Ha [ayH n Eqyapac, kakto n aa ce
onpegenu Yectotata Ha XPOMO30OMHW aHOManMm Npyv 6pemMeHHN XeHn Npes MbpBUL
TPUMECTBLP Ha BpeMeHHOCTTa BbB BTOPKS No ronemuHa rpag cse 100 000 xuTenu B
CeBepHa Makeponusi. Mamepuan u memodu: ToBa e peTpoCrnekTUBHO NPoyYBaHe,
BKIIOYBALLO OpemMeHHW XeHu, KouTto ca 6unu npernegann B OTAeneHneTo no
akywepctBo M ruHekonorns B KnuHuyHa GonHuua butons, B nepuopa siHyapu
2016—pekemBpu 2021 r. Pesynmamu: B npoyyBaHeTo 6s1xa BKMo4eHn 2975 xeHu,
npeaMmMHo ot 6sanarta paca (97,8%) ¢ egHonnogHa 6pemeHHOCT. IMpu 165 oT Tax
e oTtkputa Tpudomusa 21 n npu 50 xeHn Tpusomua 18. CpeaHarta rectaumoHHa
Bb3pacT, Bb3pacTTa Ha Markarta 1 Ternoto Ha marikara 6sixa cboTBETHO 86 OHM,
28 rognHn n 67 kg. 257 (9%) xeHun ca Ha Bb3pacT A0 35 roanHn n 54 (2%) xeHn
ca ¢ MHoronniogHa 6GpemeHHocT. CTeneHTa Ha OTKpUBaHe Ha Tpusomus 21 u
Tpusomus 18 e 8% n 1%. 3aknroyeHue: CKPUHUHIBT 32 aHeYNnouamns npes Mbpeust
TPUMECTBP € BaXXeH ANarHoCTUYeH METOA B TMHEKONOraTa 1 MMa ronsiMo passutne
Mo OTHOLLEHWe Ha HeroBOTO MpwnaraHe B nocnegHute roguHn. OcHoBHaTa uen
Ha CKPUHWHra npe3 NbpBUs TPUMECTbP € PaHHOTO OTKPMBaHE Ha XPOMO3OMHMU
aHoManuu, KOeTo AaBa Bb3MOXHOCT 3a TSIXHOTO CBOEBPEMEHHO OTCTpaHsBaHe.

CKPVHWHT, cuHapom Ha [ayH, Enyapac cuHgpom, aHeynnovauns, PAPP-A, ceoboaeH
B-hCG

[-p bunsiHa Unkoscka, yn. ,Jumye JlaxyuaHcku“ Ne29, 7000 bumons,
CesepHa MakedoHus, men.: +38971361262, e-mail: drbiljanailkovska@yahoo.com

INTRODUCTION

Screening for chromosomal abnormalities per-
formed in the first trimester of pregnancy, including
maternal age, fetal nuchal translucency thickness,
and serum markers, without beta-human chorionic
gonadotropin and pregnancy-associated plasma
protein-A, is an effective screening for early detection
of trisomies 18 and 21, and detection rate is about
90-95% for a false-positive rate (FPR) of 3—-5% [1-
3]. Macri and Spencer showed that free B-hCG was
significantly elevated (2.20 MoM) in trisomy 21 preg-
nancies. They concluded that this maternal serum
analyte would serve as a good marker for Down syn-
drome in the first trimester [4]. Maternal blood levels
of PAPP-A have been found to be decreased in preg-
nancies with fetal aneuploidy. Wald et al. expanded
on these findings, concluding that PAPP-A was a
useful marker for trisomy 21 in the first trimester [5].
Muller et al. performed a study examining PAPP-A
levels in blood samples collected for the detection of

toxoplasmosis in pregnant women in France and con-
cluded that PAPP-A is a useful marker for trisomy 21
in the first trimester [6]. Increased NT thickness has
been associated with Down syndrome, Turner syn-
drome and other chromosomal abnormalities, as well
as many fetal malformations and genetic syndromes
[7, 8]. The risk of Down syndrome increases with in-
creasing NT. Therefore, in the initial studies, single
millimeter cut-offs were used to conduct NT meas-
urements [9]. The NT value was found to increase
along with the crown-back length depending on the
gestational age of the fetus [10]. However, it has
been shown that there can be millimeter measure-
ment and deviations in measurements, and serum
markers will not increase the screening information
and therefore a diagnostic procedure should be per-
formed immediately. Since April 2015, the first trimes-
ter combined test has been offered to every pregnant
woman who came to Clinical Hospital Bitola, North
Macedonia, during 10-13 weeks of gestation. The
aim of this study was to evaluate the performance of
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the first trimester combined test for Down’s syndrome
and Edwards’ syndrome detection; also, the aim of
this study is to show the prevalence of chromosomal
abnormalities in pregnant women in the first trimester
of pregnancy in the second largest city with 100,000
inhabitants in North Macedonia.

MATERIAL AND METHODS

This was a retrospective case-matched study
involving pregnant women who were examined in
the Department of Obstetrics and Gynecology at
the Clinical Hospital Bitola, between January 2016
to December 2021. An ultrasound examination at
10-13 weeks’ gestation always includes the follow-
ing elements: measurement of crown—rump length
(CRL) and NT and a thorough anatomical fetal as-
sessment to look for the presence of major ana-
tomical defects. Fetal NT measurements were made
following the UK Foundation for Fetal Medicine rec-
ommendations. Gestational age was determined
using fetal crown-back measurements. Maternal
serum levels of free B-hCG and PAPP-A were de-
termined simultaneously using a Immulite 2000 xpi
analyzer. We divided NT, PAPP-A, and free 3-hCG
marker values by their day-specific mean levels to
determine multiples of the mean (MoM). Down’s
syndrome and Edwards’ syndrome risks were calcu-
lated using PRISCA Software. A positive screening
result was defined as an estimated Down’s syndrome
and Edwards’ syndrome risk 21/270. All the analyses
were performed using SPSS for Windows v.18 statis-
tical software, OriginPro v. 8.

RESULTS

The participants comprised 2975 women who
participated in the screening voluntarily, mostly
Caucasian (97.8%) with singleton pregnancies. On
the whole the mean age of giving birth was 28.9
years and the number of women aged =35 years
was 9%. Most cases of Down’s syndrome, 85
(40%), were among those women. Mean maternal
age in pregnancies involving Down’s syndrome was
33.6 years.

Among the 2760 unaffected fetuses receiving the
combined test during 10—13 weeks of gestation, there
were 56 (2%) at 10 weeks, 605 (22%) at 11 weeks,
1365 (49%) at 12 weeks, and 733 (27%) at 13 weeks
of gestation. The mean gestational age, maternal
age, and maternal weight were 86 days, 28 years and
67 kg, respectively. There were 257 (9%) women >35
years of age and 54 (2%) women with multiple ges-
tations — twins. In total, 215 cases of chromosomal

abnormality were identified. Among them, there were
165 cases of trisomy 21 and 50 cases of trisomy 18.
With the cut-off value of 21/270, there were 216 posi-
tive-screen pregnancies which occurred in 130 (60%)
of women <35 years of age and 85 (40%) of women
of advanced maternal age.

The detection rates for trisomy 21 and trisomy
18 were 8% and 1%, respectively. In trisomy 21,
the MoM of maternal serum PAPP-A is 0.83 and
free B-hCG is 2.43. In trisomy 18, the mean MoM
of PAPP-A is 0.55 and free B-hCG is 1.20. Among
the 215 pregnancies with chromosomal abnormal-
ity receiving the combined test during 10-13 weeks
of gestation, there were 6 (3%) at 10 weeks, 34
(16%) at 11 weeks, 105 (49%) at 12 weeks, and 67
(32%) at 13 weeks of gestation.

Table 1. Screening data of different fetal chromosome abnor-
malities

Characteristics Trisomy 18 | Trisomy 21 | Unaffected fetuses
(n=50) (n=165) (n=2760)
Mean NT thickness
(MoM) 0.95 0.91 0.86
Mean PAPP-A (MoM) 0.55 0.83 1.12
Mean Free B-hCG
(MoM) 1.20 243 1.32

B-hCG = beta human chorionic gonadotropin; NT = nuchal translucency; PAPP-
A = pregnancy-associated plasma protein A

Table 2. Maternal and pregnancy characteristics of study popu-
lation of 2760 fetuses with a detailed ultrasound examination at
10 weeks to 13 weeks 6 days gestation to screen for aneuploidy

Characteristics Trisomy 18 | Trisomy 21 | Unaffected fetuses

(n=50) (n=165) (n=2760)

Maternal age (years) 32.44 33.63 28

Gestational age 1212 1212 12

(weeks)

Crown-rump length 6245 6256 6191

(mm)

Fetal NT (mm) 1.50 1.45 1.36

NT, nuchal translucency thickness

DiscussioN

The first trimester screen has been available in
North Macedonia for several years, but only recently
have been determined effective means of early chro-
mosomal abnormality screening. This screening is the
most accurate, non-invasive screening method avail-
able. In this prospective study of first-trimester screen-
ing for chromosomal abnormalities by a combination of
maternal serum biochemical markers and ultrasound
markers in among the 2975 pregnant women overall,
9% of fetuses had an estimated risk for trisomy 21 and
trisomy18. Out of the 2975 women, 2760 (91%) were
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cases where chromosomal abnormality was not found.
The first trimester biochemical markers in this study
showed that the mean values of free B-hCG MoM
and PAPP-A MoM of 1.32 vs 1.12 (both in unaffected
pregnancies) were similar with Poon et al. study [11].
In trisomy 21 pregnancies, the mean MoM value de-
creased to 0.83for PAPP-A, and increased to 2.43 for
free B-hCG in our study population, which is consistent
with what had been found in the Caucasian population
(0.5 MoM for PAPP-A and 2.0 MoM for free B-hCG)
[12]. Detection rates of first trimester abnormalities
screening at 10, 11, 12, and 13 weeks were 6 (3%),
34 (16%), 105 (49%) and 67 (32%), respectively. Fe-
tal NT measurement is an effective ultrasound marker
for Down’s syndrome risk assessment, but the effec-
tiveness of the combined test of hormone measure-
ment and NT measurement largely depends on the
accuracy and quality of NT measurement. Previous
publications indicated that NT thickness increases be-
tween 10 and 14 weeks of gestation due to physiologi-
cal change. Pajkrt et al. (1998) did a study in which
they found that NT thickness increased from 0.7 mm
at 10 weeks of gestation to 1.7 mm at 13 weeks of
gestation, after which NT decreased to 1.0 mm in the
14th week [13]. The median MoM of NT in unaffected
fetuses was 0.86 and 0.91 in pregnancies with Down
syndrome. Maymon et al. found higher values for me-
dian MoM of NT in pregnancies with Down syndrome
1.844 and similar values for median MoM of NT in un-
affected fetuses 1.003 [14]. In this study, we have out-
lined our 6-year experience in screening pregnancies.
Our study is quite small compared to larger studies
and that is one of its weaknesses, also this study was
conducted only in one city in the country and the result
cannot fully represent the performance of screening in
the Macedonian population, but this is a good base for
further research. In summary, the purpose of this study
was to provide information on screening performance
of the first trimester combined test, in a medical center
of Bitola. To our knowledge, this study is the second
population study analyzing the result of the first trimes-
ter combined test performed in North Macedonia.

CONCLUSION

The screening of chromosomal abnormalities in
pregnancy and the assessing risk of Down’s syndrome
and Edwards’ syndrome are of utmost importance for
all pregnant women and the society as well. Screen-
ing allows us to timely detect chromosomal anomalies
and will reduce the psychological and physical suffer-
ing of parents and society. The clear advantages of
a screening test in the first trimester included earlier

reassurance to low risk patients, more time to consid-
er options for diagnosis, and the possibility of earlier,
safer termination in affected pregnancies. First trimes-
ter screening for aneuploidy is a valuable tool for the
obstetrician, and indications and methods of screen-
ing have evolved over the last quarter century. The
main goal of screening in the first trimester is the early
detection of chromosomal anomalies which gives the
opportunity to remove them in a timely manner. The
first trimester combined test is an effective screening
tool for Down’s syndrome detection, with an accept-
able low false positive rate. The best timing of screen-
ing will be between 11 and 12 weeks* gestation.
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