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ABSTRACT:

Do triple test results predict the risks for adverse pregnancy outcomes?
Objective: Of the second trimester maternal screening tests, the triple screening test, is used to
determine the risk of certain fetal chromosomal abnormalities, particularly Down's Syndrome. Besides
the risk assessment for chromosomal abnormalities, many adverse pregnancy outcomes (APO) can
be predicted with this test. In our study, we aimed to determine the relationship between the triple
screening test results with APO and to define the cut-off values in serum markers for these APO.
Material and Methods: A total of 1372 pregnant women who had a triple screening test between April
2014 and 2015 and then gave birth in our hospital during the period of one year were included in the
study. Complete demographic and clinical characteristics were obtained from records including age,
weight, obstetric history, presence of any comorbid conditions, in vitro fertilization pregnancies,
smoking, gestational weeks on triple screening test and at delivery, birth weight, type of delivery,
gender of baby.

Results: The mean age of our study population was 27.9+5.6, whereas the median age was 28 years.
The mean gestational week was 17.3+1.0 during the triple screening test, and 38.3+2.7 at the time
of delivery. Most patients were multiparous and had vaginal delivery. The APO were encountered
mostly in the older age multiparous patients and in cesarean group. The cut-off values for APO were
determined to be > 0.935 MoM for AFP, < 0.945 MoM for E3 and > 0.945 MoM for hCG.

Conclusions: The second trimester screening test is applied to all patients in our clinic, due to its low
cost and high effectiveness in predicting the chromosomal abnormalities. In fact, determination of
risk for the APO with the first trimester screening test is more meaningful, because of the feasibility
of prevention strategies such as bed rest and use of aspirin. Nevertheless, it is important to inform
the patients about the benefits of the second trimester screening test to be predicting APO and
recommend it.
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OZET:

Ucll tarama testi sonuglari kot gebelik sonuglarini dngoérir mi?

Amag: ikinci trimestir maternal tarama testlerinden {iglii tarama testi dzellikle Down Sendromu
olmak Uzere bazi fetal kromozomal anormalliklerinin riskini tayin etmek icin kullanilir. Bunun yaninda
pek cok kot gebelik sonuglari da bu testle 6ngorilebilmektedir. Calismamizda k6t gebelik sonuglari
ile GU¢lt tarama testi sonuglari arasindaki iliskiyi tespit etmek ve bu kétl obstetrik sonuglar icin serum
belirteclerinde kesim noktasi degerleri tanimlamayi amacladik.

Gerecg ve Yontemler: Nisan 2014 ve 2015 tarihleri arasinda bir yillik sirede (g¢li tarama testini has-
tanemizde yaptirmis ve dogum yapmis 1372 gebe kadin ¢alismaya dahil edildi. Yas, kilo, obstetrik
Oykl, komorbid durumlarin varhdi, yardimci Greme teknigi kullanimi, sigara icme, Ugcli tarama testi
ve dogumdaki gestasyonel hafta, dogum seklini iceren hastalarin tim demografik ve klinik 6zellikleri
kayitlardan elde edildi.

Bulgular: Populasyonun ortalama yasi 27.9+5.6 olup ortanca yas 28 idi. Uclii tarama testinin yapil-
digi gebelik haftasi ortalama 17.3+1.0 iken dogumun gerceklestigi hafta ortalama 38.3+2.7 idi. Cogu
hasta multipar olup vajinal yolla dogum gerceklesmisti. K&tl gebelik sonuglarina cogunlukla daha
ileri yas multipar hastalarda ve sezaryen olmus grupta rastlanildi. Kéti gebelik sonuglarina yonelik
kesim noktalari AFP igin > 0.935 MoM, E; icin < 0.945 MoM, hCG icin > 0.945 MoM olarak tespit edildi.
Sonuglar: Disiik maliyeti ve kromozomal anormallikleri 6ngérmede yiiksek etkinlige sahip oldugu igin
ikinci trimestir tarama testi klinigimizde tim hastalara uygulanmaktadir. Aslinda birinci trimestir tarama
testi ile kotl gebelik sonuglarinin dngorilmesi yatak istirahati, aspirin kullanimi gibi énleyici yaklagim-
larin uygulanabilirligi nedeniyle daha anlamlidir. Yine de hastalari ikinci trimestir tarama testinin kéta
gebelik sonuglarini 6ngérmedeki faydasi konusunda bilgilendirmek ve yapilmasini énermek énemlidir.
Anahtar kelimeler: Gestasyonel diyabetes mellitus, intaruterin gelisim kisithhdi, preeklampsi, tgli
tarama testi
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INTRODUCTION

Antenatal screening tests have being used widely
all over the world (1). The triple test is performed
between 14 and 21 weeks of gestational age and
determine the risk for fetal chromosomal
abnormalities, combining maternal serum levels of
a-fetoprotein (AFP), total p-human chorionic
gonadotropin (hCG) and unconjugated estriol (E;)
levels, and maternal age although it is not diagnostic
(2). Alvarez-Nava et al. (3) found that elevated second
trimester maternal serum markers were also indicators
for Turner syndrome. There have been many
developments during recent years to increase the
detection rate of chromosomal abnormalities.
According to recent guidelines, quad marker test
which includes inhibin A in addition to other markers
of triple test serum markers should be recommended
as a second trimester screening test. But the evidence
for quad market test being superior to triple test is
limited (4).

Another benefit of the triple test is that many
adverse pregnancy outcomes (APO) such as
preeclampsia, gestational diabetes mellitus (GDM),
intrauterine growth restriction (IUGR) may be
understood with these serum markers (5). We
currently know that in case of any suspicion of APO
in an early gestational week would let us recommend
several precautions such as close follow-up, bed rest
or aspirin (6).

We aimed to determine the relationship between
triple test results with APO and to define the cut-off
values for these APO. We compared parameters of
triple test serum markers and found that AFP/E; ratio
is meaningful to determine the risk for APO.

MATERIAL AND METHODS

This is a case-control study. The triple antenatal
screening test has been carried out in our hospital for
many years. The results of triple test and pregnancy
outcomesin 1372 pregnantwomen were investigated.
These women were chosen from women who had
triple test performed between April 2014 and April
2015, and gave birth in Kanuni Sultan Suleyman
Training and Research Hospital. Inclusion criteria

were viable fetus between 14 and 21 weeks of
gestation, singleton pregnancy, availability of the
results of triple test. We excluded multiple
pregnancies, women having a fetus with known
neural tube defect or any chromosomal abnormality
and women with a history of APO. We did not
include women who had done triple test and then
not come for follow-up.

All maternal serum markers were studied with
solid-phase competitive enzyme immunoassay
method. All of them were converted and analyzed as
multiples of the median (MoM). Fasting blood tests
were taken from an antecubital vein from pregnant
women between 14 and 21 weeks of gestation. Blood
samples were allowed to clot for 20-30 minutes at
room temperature and then centrifuged at 3000 x g
for 5 minutes and frozen up to below -80°C until
analysis.

Completedemographicandclinical characteristics
were obtained from records, including age, weight,
obstetric history, presence of any comorbid
conditions, in vitro fertilization pregnancy, smoking,
gestational weeks on triple test and birth, birth weight,
type of delivery, gender of baby. We also investigated
the association of these characteristics with APO.

Our study was designed retrospectively and
conducted according to the Helsinki Declaration.
There was no ethical approval because we collected
data of the patients from the records in archive and
we did not documented any personal information.
Also in our hospital, informed consent is taken from
every patient regarding the medical information,
which may be used in scientific publications.

Statistical Analysis

Statistical analyses were performed with the
Statistical Package for the Social Sciences (SPSS Inc;
Chicago, IL, USA) statistics 22.0 version for Windows.
Differences in mean values and characteristics
between groups are analyzed with independent
samples t-test and chi-square test. Means were
presented with standard deviation (SD). p<0.05 was
considered statistically significant. For the
multivariate analysis, the possible factors identified
with univariate analyses were further entered into
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Table-1: Demographic and clinical characteristics of patients

Characteristics MeantSD Min - Max values
Age 27.945.6 15 - 51
Weight (kg) 65.7+12.8 36-132
Gravidity 2.6+1.4 1-12
Parity 1.2+1.0 0-7
Gestational week on triple test (weekstdays) 17.3£1.0 15.0 - 20.6
E3 (MoM) 1.00+0.40 0.14-5.08
hCG (MoM) 1.17£0.72 0.01-15.39
AFP (MoM) 0.99+0.55 0.13-11.84
Gestational week on birth (weeks>days) 38.3+2.7 21.0-42.6
Birth weight (gram) 3168.9+629.9 330 - 4700

E5: estriol, hCG: human chorionic gonadotropin, AFP: alpha-fetoprotein

the logistic regression analysis to determine
independent predictors of patient outcome.
Thresholds for the association of abnormal maternal

Table-2: Distribution of demographic and clinical

characteristics

Characteristics

Number (%)

serum triple analytes with APO for this study were Age
determined by initially using receiver operating <28 676 (49.3)
.. . . >28 696 (50.7
characteristics (ROC) curves to ascertain the optimal Parity &
cut-off for each analyte. When a significant cut-off 0 346 (25.2)
value was observed, the sensitivity, specificity, 21 1026 (74.8)
positive likelihood ratio values were presented. SmEng
Whil | . h d h 50, Absent 1223 (89.1)
ile evaluating the area under the curve, a 5% Present 149 (10.9)
type-l error level was used to accept a statistically Chronic health problems (DM, etc)
significant predictive value of the test variables. Absent 1351(98.5)
Present 21(1.5)
In vitro fertilization pregnancy
RESULTS Absent 1360 (99.1)
Present 12 (0.9)
A total of 1372 women who had triple test Poor obstetric history (abortus, preterm birth, still
. . birth, etc)
performed between April 2014 and April 2015 and Absent 1363 (99.3)
gave birth at Kanuni Sultan Suleyman Training and Present 9(0.7)
Research Hospital were included in the study. The Route of labor
. Vaginal birth 788 (57.4)
mean age of ou.r study population W'aS 27.915..6, . 584 (42.6)
whereas the median age was 28. According to median Adverse pregnancy outcome (preeclampsia, IUGR,
age, the majority of women in the group aged 28-51. GDM,etc)
The mean gestational week was 17.3+1.0 weeks Absent 1259 (51.8)
X . . . Present 13 (8.2)
during triple test, and 38.3+2.7 weeks during birth Indications for cesarean section
(Table-1). Most patients were multiparous and had Previous cesarean 329 (24)
vaginal delivery. 42.6% of patients gave birth by Fetal distress 99@7.2)
. T . Obstructed labor 42 (3.0)
cesarean section and the most frequent indication for Y )
) ) ) alpresentation 39 (2.8)
cesarean section was previous cesarean history Macrosomia 28 (2.0)
(Table-2). Cephalopelvic disproportion 22 (1.6)
Adverse pregnancy outcomes such as BB EILINE NCS)
. . Placenta previa 10 (0.7)
preeclampsia, I[UGR were encountered in 113 History of myomectomy 4(0.3)

patients (8.2% of patients). Older age women giving
birth with cesarean section were more prone to

DM: diabetes mellitus, IUGR: intrauterine growth restriction,
GDM: gestational diabetes mellitus
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Table-3: Distribution of characteristics according to presence of adverse pregnancy outcome

Adverse pregnancy outcome

Characteristics

Absent Present p
Age
<28 635 (93.9) 41(6.1) 0.004
>28 624 (89.7) 72 (10.3)
Parite
0 315 (91) 31(9) NS
>1 944 (92) 82 (8)
Smoking
Absent 123 (91.8) 100 (8.2) NS
Present 136 (91.3) 13(8.7)
Chronic health problems (DM, etc)
Absent 1247 (92.3) 104 (7.7) <0.001
Present 12 (57.1) 9 (42.9)
In vitro fertilization pregnancy
Absent 1247 (91.7) 13 (8.3) NS
Present 12 (100) 0
Poor obstetric history
Absent 1252 (91.9) m(8.1) NS
Present 7 (77.8) 2(22.2)
Route of labor
Vaginal birth 775 (98.4) 13 (1.6) <0.001
Cesarean section 484 (82.9) 100 (17.1)

DM: diabetes mellitus

Table-4: Relationship between adverse pregnancy outcomes and MoM values

Cut-off value Area under curve

Sensitivity (%)

Specifity (%) Positive likelihood ratio

Es 0.945 0.53 55.8 48.5 1.08
hCG 0.945 0.52 59.3 42.9 1.04
AFP 0.935 0.58 56.6 56.1 1.29
AFP/E;3 0.94 0.58 61.1 49.9 1.22
AFP/hCG 0.84 0.54 60.2 45 1.09
hCG/E; 0.88 0.54 69 36.9 1.09

E3: estriol, hCG: human chorionic gonadotropin, AFP: alpha-fetoprotein

Table-5: Results of logistic regression analysis

hCG>0.945 MoM. If these values were compared
with each other, the most helpful one was AFP/E;

RR (95% CI) p
AFP 157 (L.17-2.09) 0.002 with cut-off values of 0.94 (Table-4).
hCG 1.09 (0.87-1.38) NS Table-5 shows the results of the binary logistic
Es 0.74 (0.44-1.23) - regression analysis. The AFP level was identified as
AFP/E, 138 (1.17-1.64) <0.001 . . .
AFP/hCG 0.99 (0.90-1.08) NS the strongest factor determining the risk for APO in
hCG/E5 1.21 (1.05-1.40) 0.009 our study population.

E3: estriol, hCG: human chorionic gonadotropin, AFP: alpha-fetoprotein, RR: risk ratio

experience APO. Although statistically not significant,
APO was more frequently observed in multiparous
patients (Table-3).

In our study, APO were determined with cut-off
values for AFP>0.935 MoM, E;<0.945 MoM, and

DISCUSSION

Second trimester maternal serum triple screening
test, is being used for the detection of risk of fetal
chromosomal abnormalities, especially Down
syndrome, which affects approximately 1 in 800
live-born babies. This test is applied between
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gestational weeks of 14 and 21. Serum AFP, hCG
and E; values are combined with maternal age to
estimate the risk (7).

Besides the risk assessment for chromosomal
abnormalities, many APO such as preeclampsia,
GDM, IUGR can be detected with this test.

Our primary outcome defined as APO were
gestational hypertension, preeclampsia, HELLP
syndrome, IUGR and GDM. Preeclampsia is defined
as the blood pressure 2140/90 mmHg during
pregnancy or within the first 24 hours postpartum
without a history of chronic hypertension, and is
diagnosed if proteinuria exists in addition to
diagnostic criteria of gestational hypertension
without the signs and symptoms of preeclampsia.
There is hemolysis, thrombocytopenia, elevated
liver function tests in HELLP syndrome which is
accepted as a variant of preeclampsia. IUGR is
suspected when the estimated fetal weight falls
below the 10" percentile for gestational age. Testing
for GDM screening is typically performed at 24 to
28 weeks of gestation. If the screening test is
positive, then a diagnostic 3-hour glucose tolerance
test is performed with 100 g glucose after at least 8
hours of fasting. With abnormal fasting or any other
two abnormal values, the diagnosis of GDM is
confirmed (8).

We apply triple test to all patients consulted to
our clinics for control during second trimester, due
to its cost-effectiveness and its high rates of detection
of chromosomal abnormalities (9). Triple test is
feasible in multiple pregnancies, but we excluded
the multiparous patients from our study (10). We can
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