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ABSTRACT

Introduction: Children born prematurely are at higher risk of mortality, morbidity, and impaired motor
and cognitive development in childhood than prematurely born babies.

Aim: To establish the relationship between the corresponding levels of pregnancy-related plasma
protein-A (PAPP-A) and the frequency of premature birth.

Materials and methods: The study is prospective. The data was collected through monitoring patients
through a questionnaire and sonographic examination at 11-13 gestational weeks. The study excluded
all known risk factors for preterm birth, such as previous preterm births, pregnant women with
gestational diabetes, preeclampsia, hypertension, placenta previa, hydramnion, multiple pregnancies,
smoking, structural and chromosomal abnormalities of the fetus and planned preterm birth. The data
from the measured values of PAPP-A and the frequency of premature birth in 636 pregnant women
were analyzed.

Conclusions: PAPP-A levels are a statistically significant factor for preterm birth. It is expected with
a 95% probability in the population with PAPP-A values below 0,515 that the cases with premature
birth will be from 7 to 14 times more.

Pregnant women with PAPP-A level less than 10th per cent are significantly associated with an
increased risk of preterm birth.

Key words: First-trimester screening, Pregnancy-associated plasma protein-A (PAPP-A), Preterm

doi:10.15547/tjs.2021.02.010

birth, Pregnancy outcomes.

INTRODUCTION

In daily practice, the study of pregnancy-
related plasma protein-A  (PAPP-A), in
combination with the B-fraction of human
chorionic ~ gonadotropin  (B-hCG)  and
ultrasound measurement of NT between 11 and
13 years plus 6 days of pregnancy is widely
used as a biochemical screening to calculate
the risk of Trisomy 21 and other aneuploidies
(1). The marker PAPP-A is produced in the
syncytiotrophoblast of the placenta and is a
major source of circulating plasma protein-A
in the maternal serum (2). It helps to create a
free insulin-like factor (IGF), which plays an
important role in the trophoblast invasion in
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uterine decidua (3). Low levels of PAPP-A in
the maternal serum lead to low levels of IGF,
which can lead to abnormal trophoblast
development and hence to various adverse
complications of pregnancy, such as abortion,
fetal developmental delay (IUGR), more
frequent development of preeclampsia (PE),
premature birth and oligohydramnios. Because
PAPP-A serum marker screening is used
worldwide to rule out fetal aneuploidy, low
levels have been found to be associated with
premature birth and other adverse effects of
pregnancy (4, 5). Children born prematurely
are at higher risk of mortality, morbidity and
impaired motor and mental development in
childhood than those born at term.

There are currently some differences in the
definition of preterm birth. According to the
Ministry of Health, a premature (untimely,
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embryonic) birth is the birth of a fetus with a
birth weight of 800-2499 grams, including/or
at gestational age of 26 and/or less than 37
completed gestational weeks, regardless of
whether it is alive or dead. Premature birth is
also established if the body weight of the fetus
is below 800 grams and the age is below 26
gestation weeks, provided that it was born
alive and lived for at least 3 days.

The most widely used and accepted definition
of preterm birth is that of the World Health
Organization (WHO), which defines preterm
birth as any birth before 37 full weeks of
pregnancy or less than 259 days from the first
day of a woman's last menstrual period (LMP).
This is further divided on the basis of the
gestational age (GA):

* extremely premature (up to 28 weeks);

* very premature (28 to 32 weeks);

* moderate or late premature birth (32 to 37
weeks of pregnancy).

Epidemiology

The limitation of the WHO definition is that
there is no boundary between miscarriage and
the birth of a viable fetus, which complicates
the assessment of premature birth. According
to WHO data from 2015, about 10-15% of
premature babies are born annually (15 million
premature babies), and almost 1 million of
them die due to complications related to early
birth.

Data from 184 countries on all continents show
that the percentage of premature births varies
from 5 to 18% and the poorer a country is, the
more premature births. Data for Europe from
2013 are for a level of prematurity from 5.5 to
11.5% (6).

According to the data from the Association of
Neonatology, the average percentage of
premature births in Bulgaria in recent years
ranges between 9.5 and 10.5%. In addition, in
most previous publications, the presence of
other predisposing factors for preterm birth is
not strictly controlled. We conducted this study
to determine the strength of the relationship
between PAPP-A levels and the development
of “ideopathic preterm birth” (preterm birth
without other predisposing factors and causes)
using our own reference range.

Objectives
To establish the values of PAPP-A leading to
premature birth.
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To establish the strength and the relationship
between the corresponding levels of
pregnancy-related plasma protein-A (PAPP-A)
and the frequency of premature birth.

MATERIALS AND METHODS

The study covered 636 consecutive singleton
pregnancies in women undergoing screening in
the first trimester. The duration of pregnancy
during the blood test was calculated on the date
of the last regular menstruation and was
confirmed by ultrasound examination of the
parietal-sacral length (CRL). This study
excludes all known risk factors for preterm
birth, such as previous preterm births,
gestational diabetes, preeclampsia,
hypertension, placenta previa, hydramnion,
multiple pregnancy, smoking, structural and
chromosomal abnormalities of the fetus and
planned preterm birth.

Patients have given informed consent to the
use of their data. The venous blood was tested
in a laboratory using the DELFIA Xpress
system (Perkin Elmer, Waltham, MA, USA).
PAPP-A values were modified as MoMs
(multiples of mediane).

All pregnant women with a PAPP-A level
below 0.5 MoM in the first trimester during the
biochemical screening were selected in a
separate target group, while women with
normal levels at the same gestational age were
used as a control group. The selected group of
pregnant women with PAPP-A levels below
0.5 MoM is based on reports in the literature of
a more common adverse pregnancy outcome at
these levels (4, 5, 7). Information on the course
of pregnancy and childbirth is obtained from
the protocols of women's consultations (LC)
and maternity wards.

Statistical analysis was performed using IBM
SPSS version 25.0.

Disease with a 95% confidence interval was
calculated.

ROC analysis was used and a ROC curve was
constructed to determine the diagnostic
efficacy of low PAPP-A levels in predicting
birth problems. ROC analysis determined the
cut-off value, with the maximum amount of
sensitivity and specificity. Logistic regression
was used, the odds ratio was calculated to
assess the prognosis of problems in the course
of pregnancy in cases with low PAPP-A with
95% confidence intervals. Significance level P
<0.05 was established.
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RESULTS
A total of 636 pregnant women were studied
for a period of 5 years - from 2014 to 2019. Of
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the 636 women who gave birth, in 104
pregnant women (16%) the PAPP-A values
were below 0.515 MoM. (Figure 1).

B Pregnant women with levels
of PAPP-A over 0.515 MoM

B Pregnant women with levels
of PAPP-A under 0.515 MoM

0% 20% 40% 60% 80%

100%

Figure 1. Frequency of pregnant women with low levels of PAPP-A

Out of 104 pregnant women with low levels of
PAPP-A (MoM <0.515), 39 women had an
unfavorable pregnancy outcome, such as:
pregnancy loss, premature birth, preeclampsia,
hypertension and retarded fetus birth.

In the control group of pregnant women with
normal PAPP-A levels (MoM> 0.515), who
were 532 women, these complications
occurred in 39 pregnant women (Table 1).

Table 1. Complicated pregnancy and childbirth at low PAPP-A levels and in the control group.

Total number of pregnant women— 636

With level of PAPP-A<0,515 MoM — 104 pregnant

With level of PAPP-A>0,515 MoM - 532 pregnant

women women
Complicated pregnancy | Normal pregnancy and | Complicated pregnancy | Normal pregnancy and
and birth birth and birth birth
46 58 39 493
44,23% 55,77% 7,33% 92,73%

In the target group (PAPP-A <0.515 MoM) in
55.77% of the cases healthy full-term babies
were born and in 44.23% there were
complications of pregnancy and childbirth,
such as premature birth, hypertensive diseases
— preeclampsia or gestational hypertension (PE
or PIH), young children of gestational age
(SGA), fetal loss. In the control group, 92.73%
of healthy full-term babies were born and all
such complications were 7.33%. These
differences were statistically significant (P
<0.0001).

The distribution of the various complications
of pregnancy in pregnant women with low

levels of PAPP-A and in the control group are
illustrated in Figure 2 and Figure 3.

The two figures show that the largest share of
complications of pregnancy are: premature
birth, PE and PIH, SGA and others (trisomy
21; fetal loss after 12 weeks of gestation).

There are 627 pregnant women with live
births. Of these, 29 children were born
prematurely (4.62%). Of the pregnant women
with preterm birth, 12 were with PAPP-A <0.5
MoM and 17 with PAPP-A> 0.5 MoM. The
results of the percentage distribution of
preterm infants are shown in Table 2.
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Figure 2. Pregnancy complications in pregnant women with PAPP-A level < 0.5 MoM
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Figure 3. Complications of pregnancy in the control group - PAPP-A over 0.5MoM

Table 2. Distribution of premature births according to the level of PAPP-A

PAPP-A<0,515 MoM, N = 99

PAPP-A>0,515 MoM, N=528

Number of pregnant women with premature

birth 12

Number of pregnant women with premature
birth 17

12,12%

3,21%

The table shows that the level of PAPP-A is
definitely different for the two groups and this
difference is statistically significant (P
<0.0001). PAPP-A levels are a statistically
significant factor for preterm birth.

In many studies, different authors report
different cut-off values for the PAPP-A level
expressed in MoM. Most opinions are grouped
around a cut-off below 0.4 MoM. (8, 9) From
the ROC analysis of our data, the breakpoint,
cut-off is 0.515 MoM (Figure 4).
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Figure 4. Predicted PAPP-A levels <0.515 for complications during pregnancy
(the area below the ROC curve 0.870).

Because the study is a slice, it is possible to
calculate the incidence of "preeclampsia™ and
it is 5.7% with a 95% confidence interval (3.9;
7.5%).

It is expected with a 95% probability in the
population with PAPP-A values below 0.515,
the cases with premature birth to be from 7 to
14 times more.

DISCUSSION

Pregnant women with PAPP-A levels below
the 10th percentile are associated with a
significantly increased risk of preterm birth (4,
5, 7). According to some authors, the study of
the level of serum PAPP-A independently
performs poorly as a screening test for
premature birth. The prognostic value is
improved by the inclusion of additional factors
(10-12).

According to the results of the study presented
here, its significance is greater if only the cases
of "idiopathic premature birth" are taken into
account.

CONCLUSION
This study excludes all known risk factors for
preterm birth and the results give us reason to
conclude that the level of PAPP-A is an
independent risk factor for ideopathic
premature birth.

Measurement of the sonographic length of the
cervix (CL) is known to be the most useful tool

for assessing the risk of spontaneous preterm
birth in asymptomatic women in the middle of
the pregnancy (13).

Cases of low levels of PAPP-A in the first
trimester may focus the attention on tracking
the relevant pregnant women and measuring
the length of the cervix. Other biochemical and
genetic factors (alpha-fetoproteins, insulin-like
growth  factor IGFBP-1,  progesterone
receptors, etc.) may be studied in pregnant
women with low levels of PAPP-A and a
shortened cervix.

This can help clinicians monitor and prevent
preterm birth in cases with low levels of
PAPP-A, regardless of other risk factors.
Although the main purpose of using first-
trimester serum indicators is to screen for
aneuploidies, they are informative and are
likely to be very useful in predicting preterm
birth.
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