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Abstract

Introduction: A staggering 30% of deaths in neonates are caused by preterm births. The most common cause of perinatal morbidity and
mortality around the world is due to preterm births, also referred to as premature. Hence, the ability to predict preterm births would
result in significantly reduced fatalities.

The likelihood of predicting a premature birth can be measured by the cervical length; however, there are other diagnostic procedures
which utilize the contents of the cervico-vaginal fluid (CVF) for a more precise diagnosis. The latter also aids in detecting other preg-
nancy related anomalies. The phosphorylated insulin-like growth factor binding protein-1 (pIGFBP-1) is an example of a clinical bio-
marker which is frequently tested as it proves to be an indicator to predict preterm labour.

Aim: Thus, in this study, our aim was to evaluate the accuracy of pIGFBP-1 as a marker of preterm labour when coupled with cervical
biometrics.

Materials and methods: A cross-sectional study of 32 pregnant women was conducted. The patients were split into 2 groups in which
Group A consisted of those at risk of preterm labour and Group B - of women with normal and uncomplicated pregnancies. All partici-
pants were tested for pPIGFBP-1 along with gathering data of transvaginal measurements of their cervical length.

Results: We found in all participants in the study a moderate association between the expression of pIGFBP-1 in the CVF and the onset
of preterm birth. Eight patients showed positive results amongst the symptomatic patients and as predicted, within 14 days, 6 of those
patients did go into preterm labour.

Conclusion: Appropriate scanning for pregnant women can be of excellent value as it has the potential to reduce the number of prema-
ture babies being born; this would also mean that the health complications associated with premature births can be prevented.
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INTRODUCTION

though, is that WHO Global Preterm Birth estimates that
there is a gradual increase in the percentage of preterm
In2014, 14 835 606 babies (10.6% of all live births) wereborn  labour. There are screening programs available which are
before completing 37 weeks of gestation. What is alarming,  globally promoted to combat this phenomenon which is
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the leading cause of worldwide mortality and morbidity.!"!
However, despite all that is put to find the best method for
predicting and decreasing the rate of preterm labour, the
results have not been satisfactory and the rate is rising.

The exact pathogenesis of preterm labour is not well un-
derstood, but the etiology is widely studied, and it is associ-
ated with many known risk factors. High risk factors such
as obstetrical history of a previous preterm birth, infections
as well as cervical, vascular or placental insufficiencies, are
all well documented and studied.

Regardless of cause, the terminal process, which is ac-
tivated in preterm labour, is the same. It is initiated by
activation of the membranes, increase in the uterine con-
tractility, dilation of the cervix followed by effacement. This
is a process which the obstetrician must be familiar with
and understand the mechanism of to take preterm labour.
If an obstetrician can accurately predict this, postponing
preterm labour is made far easier.

Measuring the cervical length has been the main method
used in the routine practice for predicting preterm births.
For a more precise prognosis, however, the cervico-vaginal
fluid (CVF) provides a versatile diagnostic method used in
many conditions.!> The fetal fibronectin (fFN) found in
CVF is the most commonly used clinical biomarker test
for the prediction of preterm labour. Phosphorylated insu-
lin-like growth factor binding protein-1 (pIGFBP-1) is an-
other biomarker with a potential of everyday use in practice.

pIGFBP-1 is a protein produced by the decidua - tiny
amounts are released into the cervix and found in the CVF
once the membranes have been activated and the process
of labour starts. If this is found in a pregnant woman before
she has reached 37 weeks of gestation, it would be classi-
fied as abnormal findings thus indicating a risk of preterm
labour.®!

Tests were carried out during pregnancies where un-
phosphorylated and phosphorylated IGFBP-1 were detect-
ed. The amniotic fluid consists of high concentrations of un-
phosphorylated IGFBP-1 (npIGFBP1), so its presence in the
cervical vaginal secretions would signal premature rupture
of the amniotic sac resulting in a preterm birth. The role of
pIGFBP-1 has been studied and it was found to be a pre-
dictor of preterm birth as it predicts cervical maturation.”’

Studies have shown pIGFBP-1 to have adequacy to pre-
dict premature labour to 80%-90% sensitivity with a com-
parable specificity of 75%-90% for a 10% screen-positive
rate. The outcome of these studies provides results which
prove a better prognosis for symptomatic patients, predict-
ing preterm birth within a range of 7-14 days.[3*]

AIM

The study was conducted to evaluate the cervical biomet-
rics and the pIGFBP-1 at the population studied as screen-
ing methods for preterm labour. The ultimate aim is to
decrease the rate of preterm births, fetal morbidity and
mortality in the area.

Determination of Preterm Labour with pIGFBP-1

MATERIALS AND METHODS

At Dr. Georgi Stranski University Hospital for Active Treat-
ment in Pleven, Bulgaria, a prospective cohort study was
conducted with 32 pregnant women. They were divided
into two groups: Group A consisted of women who were
at risk of premature labour, and Group B consisted of par-
ticipants with non-complicated pregnancies. The criterion
for women to be put into group A was to have at least one
of the following symptoms: uterine contractions, vaginal
discharge or abdominal pressure. The criterion for Group
B was that patients were not at risk of preterm birth from
their history. They had no changes in status during prenatal
checks and were patients that were hospitalized for routine
examinations. Women that had an amniotic sac rupture or
leakage of amniotic fluid prior to the test were not included
in the study, along with patients that had cervical dilation
greater than 3 cm, to keep the independent variables to a
minimum.

Group A was made up of 12 women and Group B of 20
women. Both groups had the pIGFBP-1 test performed,
followed by a transvaginal ultrasound measurement of
their cervical length. The women involved in the cohort
study were between 24 and 32 weeks of gestation when the
test for pIGFBP-1 was conducted.

The pIGFBP-1 testing was made for all participants using
the patented product Actim Partus, produced by MEDIX
BIOCHEMICA.I' 1t is a rapid immunochromatographic
strip test which detects the presence of phosphorylated I1G-
FBP-1 in the CVF by monoclonal antibodies 1. A concen-
tration greater than or equal to 10 ug/L of pIGFBP-1 in the
CVF is considered to be a positive test result, which indi-
cated that the woman is at risk of going into preterm labour.

To establish indicators leading to the occurrence of
preterm birth, a binary logistic regression analysis was per-
formed. Different indicators were assessed, including cer-
vical length, pregnancy complaints as well as previous his-
tory of preterm labour. The cervical length was measured
by transvaginal ultrasound of the cervix following the pro-
tocol of the Fetal Medicine Foundation.'!) During every
examination there were 5 criteria to be looked for:

1. Cervical length, to be measured on the line passing
through the cervical canal that is hypoechogenic
compared to the cervical walls;

2. The diameter of the internal opening of the cervical
canal;

3. The width of the cervix around the internal opening
of the cervix;

4. The width of the front uterine wall where the lower
uterine segment is;

5. The angle between the cervix and the posterior uter-
ine wall.

The following ultrasound findings are specific to pa-
tients with insufficiency of the cervix, which makes them
more vulnerable to go into premature labour.[12-14]

o A cervical length of less than 25 mm;

 An obtuse posterior angle that is greater than 90°
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« An internal opening of the cervix of a diameter larger
than 6 mm.

The results from the tests were double blinded; there-
fore, all the women in group A received tocolytics and
corticosteroids because of the risk of preterm labour.
Administering this therapy was due to following the stan-
dard protocol; as all of them received it, the effects of the
therapy are negligible due to it being a controlled variable.

The research study was evaluated at the beginning
and strictly monitored by the Ethics Committee for Re-
search Studies of the Medical University of Pleven (No.
565-KEHI]I/ 07.05.2019). The data were analysed using
the statistical package of IBM SPSS Statistics 25.0 and Med-
Calc Version 14.8.1. For a significance level at which the
null hypothesis is rejected, p<0.05 was assumed.

Eventually, the newborns from both groups were
weighed and those categorized to have a low birth weight
less than 2500 gram or more. Indicators that may influence
the weight status of the newborn were gathered, such as
ethnicity, educational background and BMI of the mother
in addition to the method of conception for their pregnan-
cy.!+161 Normal conception and past procedures on the
cervix were also considered as influencing factors on the
baby’s birth weight.

RESULTS

The mean age of the studied contingent was 26.18+6.50
years (range 14-52 years). In this group the completed ges-
tational week correlates poorly with the BMI and the age
of the patient and sequence of the pregnancy. The correla-
tion with the BMI is directly proportional, and with the age
and the sequence of pregnancy - inversely proportional
(p<0.001). Three patients in group A and 5 in group B had
a history of prior preterm birth.

In all 32 women participating in the study, we found a
moderate association between the expression of pIGFBP-1
in the CVF and the onset of preterm birth. Of these 32
women, 8 from both groups tested positive for pIGFBP-1,
and 6 of these women went into preterm labour within 14
days of the test. Of the 12 women included in Group A, 4
proceeded to have a preterm birth. Out of the 20 women in

ranges from 0, which is no association, to 1, which is com-
plete association. The effect size for pIGFBP-1 and preterm
birth in this study is 0.441. This indicates that the associa-
tion is moderate, which suggests that if a woman tests posi-
tive for pIGFBP-1, there is a relative chance of her going into
preterm labour. The presence of pIGFBP-1 in the CVF is re-
lated to an increase in incidence of preterm labour; mean-
ing a negative expression (ie.: the absence of pIGFBP-1)
increases the incidence of full term labour (p<0.023).

The presence of pIGFBP-1 in the CVF increased the risk
of preterm birth 8.3-fold, compared to women that had a
negative result for pIGFBP-1 (Table 2). The assessment of
the results of pIGFBP-1 as an indicator of preterm birth
showed a low sensitivity of 56% but a higher specificity of
78%. However, the cohort group was very small; the data
were accumulated from 32 patients, which is not sufficient
to initiate a regression model. A continuation of the study
with more patients would provide a stronger correlation to
construct a regression model.

Other parameters noted to have a correlation to preterm
birth are a shorter cervical length, complications during
pregnancy and history of previous preterm births (Ta-
ble 3). Cervical length was found to be a crucial component
in predicting the incidence of preterm labour. A cervical
length of <25.6 mm in women compared to women that

Table 1. Participants and groups included in the study

.. PIGFBP-1 Preterm
Groups Participants . .
positive birth
Group A 12 6 4
Group B 20 2 2
Total 32 8 6

Table 2. Analysis of the correlation between preterm birth and
pIGFBP-1 expression (Cramer’s V = 0.441)

Preterm labour

Indicator No Yes P

n % n %

Group B, only 2 had preterm birth (Table 1). Expression of pIGFBP-1 0.023
The Cr?mers V scale .IS an effect size measurement Negative 20 870 4 44.4
for the chi-square test of independence. It measures how "
. . [11] Positive 3 130 5 55.6
strongly two categorical fields are associated."'!! The scale
Table 3. Risk ratio and 95% CI of the studied indicators as factors for the occurrence of premature birth
95% CI
Indicator Criteria OR 4
Lower limit Upper limit
Cervical length (mm) <25.6/>25.6 29.70 492 179.29 <0.001
Complications during the pregnancy Yes / No 5.46 3.65 8.17 <0.001
Previous preterm labour Yes / No 2.36 1.41 3.93 0.001
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have a longer cervix, had a 30 times greater risk of expe-
riencing preterm labour (p<0.001). There were 2 patients
whose cervical length was less than 10 mm and they both
tested positive for the presence of pIGFBP-1 and conse-
quently went into spontaneous preterm labour within a
few hours. There was a high predictive value in the cases of
negative results, meaning women that have a negative test
for cervical measurement, i.e. greater than 10 mm, have a
higher probability of not having a preterm birth, with re-
spect to other risk factors.

The group A women, who experienced one or more of
the risk factors: a short cervical length, complications in
pregnancy or previous preterm births, were also associated
with a 5.5 times higher prevalence rate of preterm labour.
Previous history of preterm labour played a key role in
predicting the occurrence of preterm labour in their cur-
rent pregnancy. Women are 2.5 times more likely to have
preterm birth in their current pregnancy if they have a his-
tory of preterm birth.!”)

Determination of Preterm Labour with pIGFBP-1

From the history that was taken of the women partici-
pating in the study, the indicators that influenced the value
of complete gestational week were as follows:

1. Education: the average value of weeks in patients with
secondary and higher education were significantly
higher than that of women that were illiterate.

2. Prior preterm: the average complete gestational
weeks in patients that did not have previous history of
preterm birth was statistically higher than in women
with one previous preterm birth.

3. BMI of women while they are pregnant can impact
the occurrence of preterm birth. Lower BMI during
pregnancy was shown to increase the incidence of
preterm birth, whereas obesity did not.!8!

With these factors in consideration, the weight of each
newborn was obtained; there were a few aspects to be not-
ed. The average weight of the newborn from mothers with
secondary or higher education qualifications were signifi-
cantly higher than that of those with lower educational

Figure 1. Distribution of the studied quantitative indicators. The vertical axes expresses the number of the patients distributed of the

following indicators at the horizontal axes: A) age (years) (p<0.001); B) birth in a completed gestational week (p<0.001); C) sequence

of pregnancy (p<0.001); D) previous miscarriages (p<0.001); E) previous interruptions (p<0.001); F) inter-delivery period (p<0.001);
G) weight of the patient (kg) (p<0.001); H) height of the patient (m) (p<0.001); I) Body mass index (kg/m?) (p<0.001).
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qualifications. In terms of ethnicity, the percentage of wom-
en of Bulgarian ethnicity was 53.9%, followed by those of
Roma with 39.1% and other ethnicities accounting for an-
other 0.7%. The average value of newborn weight from the
Bulgarian ethnic group was significantly higher than those
of the other ethnic groups. Analysis of the studied quan-
titative indicators showed that with the highest coefhicient
of variation (299.0%) is from previous induced abortions,
followed by previous spontaneous abortions (281.7%).

Analysing the results, it is evident that preterm birth is
multi-factorial in etiology. By simply considering only one
or few aspects of the history of the patient, we cannot have
an accurate indication of preterm labour in pregnant wom-
en. Transvaginal cervical length measurements along with
pIGFBP-1 testing and a thorough history of the patient are
all seen to have a combined effect in predicting preterm
birth more accurately.

DISCUSSION

Premature deliveries are the leading cause of fetal morbid-
ity in the 21st century. This has led to many investigations
studying preterm labour. Some of these investigations were
made in an attempt to predict preterm labour easily; oth-
ers wanted to determine the ability of a pregnant woman
carrying out a full-term pregnancy during its early stages.
It was found in such studies that measuring the cervical
length can help in detecting patients at the highest risk of
preterm labour. Alongside this, a newer generation of clin-
ical biomarkers were found in the CVE. Examples of the
discovered biomarkers include fFN along with pIGFBP-1.
It was found that the quantity of these biomarkers can also
contribute to identifying the risk of preterm labour.

A study of 60 000 singleton pregnancies was performed
in which the cervical length of all patients was measured.
The study established that potential preterm births could be
identified by effective obstetric history taking and measur-
ing the patient’s cervical length. It found that the detection
rate for extreme births was 80% for a 10% screen-positive
rate. Fetal Medicine Foundation then implemented the
findings as a routine procedure in antenatal care, followed
using progesterone.[1)

A protocol was put forward by the Society of Mater-
nal-Fetal Medicine to routinely predict preterm labour
by carrying a thorough history of the patient’s previous
pregnancies along with transvaginal and cervical mea-
surements in the second trimester.!?’! Those who carry out
this procedure are trained practitioners and follow correct
guidelines. Transvaginal and cervical measurements can be
obtained via transvaginal ultrasounds as recommended by
the American College of Obstetricians and Gynecologists
(ACOG).12!) The ACOG suggests that this should be done
routinely and before confirming the need for further treat-
ment, testing for biomarkers can be performed if necessary.

In 2018, a study was conducted in the city of Pleven in
Bulgaria, where 139 babies were found to be born prior

to the 37th week of gestation. The premature babies were
monitored post birth and 11.5% of them had not survived
due to severe complications. Premature babies who sur-
vived but had long term health complications due to their
early birth made up 20.1%. A majority of 68.4% of the pre-
mature babies were healthy at the time; however, it was not
possible to predict if they would suffer from complications
in the future. These findings were the result of a lack of pro-
tocols being in place that would have allowed obstetricians
to predict and prevent premature births.

This article therefore aims to highlight the importance
of measuring the cervical length, testing for the level of fFN
and pIGFBP-1 and the implementation of their routine use
in the region of Pleven. Though this study has a compara-
tively small cohort group, there is plenty of evidence that
supports routine cervical measurement taking as well as
checking for fFN and pIGFBP-1 levels to prevent preterm
labour. Appropriate scanning for these pregnant women can
be of excellent value as this will reduce the number of pre-
mature babies being born; this would also mean the health
complications associated with premature births can be pre-
vented. The mother also benefits from this as studies show
preterm mothers do not get to spend as much time with
their newborn as mothers who carry to full term.??! This af-
fects the bond between mother and child as well the mental
wellbeing of the mother, which can have long lasting effects.

CONCLUSIONS

In the world of modern medicine, preterm births should not
be a health problem without timely prediction and careful
management. Obstetrical investigations that are available at
present, and potential new methods of screening that can
prevent preterm labour are vital. This is because fewer pre-
mature births would mean it is less likely that neonates suf-
fer health complications; consequently, reducing the work
pressure on medical staff and the burden on the health care
system. Moreover, it ensures the well-being of the mother,
since mothers of preterm babies are more likely to suffer
from ill-health and negative feelings towards their baby.
As agreed, by multiple studies, the more markers used to
screen, the higher the specificity, and the better the progno-
sis and, as a result the better the outcome of the pregnancy.
Although a perfect protocol for the prediction of preterm
labour is not yet in place, the options available now need to
be utilized efficiently. Screenings that are known to predict
preterm labour with high sensitivity and specificity are fFN
and pIGFBP-1, when combined with measurements of the
cervical length. The ultimate aim is to identify women who
are about to deliver preterm, with a high degree of accuracy.
It is also to postpone their labour for as long as necessary,
ensuring that the woman is transferred to a unit capable of
providing effective preterm neonatal care. In conclusion,
implementing these screening methods into routine obstet-
rical consultations with pregnant women would decrease
the rate of preterm births, fetal morbidity, and mortality.
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Pe3tome

BeepaeHune: Omenomaomue 30% cMepTeit HOBOPOXKIEHHBIX CBA3aHbI C IPeX/eBpeMeHHbIMY pofiamy. Hanbornee 4acTolt IpuanHOI
HIepUHATa/IbHOJ 3a00/1eBaeMOCTY ¥ CMePTHOCTH BO BCEM MUIpe SBJIAIOTCA MIPeX/eBPeMEHHbIE POJIBI, TAK)Ke Ha3blBaeMble IpeXeBpe-
MeHHBIMU. CIIefjOBaTeNIbHO, CIIOCOOHOCTD IIPOTHO3MPOBATD IPEX/IeBPEMEHHbIE POIBI IPUBEAET K 3HAUMTEIBHOMY CHIDKEHIIO CMepT-

HOCTHN.

BepoATHOCTb IPOTrHO3MPOBAHNA IPEX/IeBPEMEHHBIX POJOB MOXKHO M3MEPUTD MO JUIMHE LIEKM MaTKW; OfHAKO CYIeCTBYIOT U ApYT1e
AMATHOCTIYECKIe IPOLIEAYPbI, B KOTOPHIX [/Isk G0/Iee TOYHOTO [MATrHO3a VCIIOb3yeTCsl COREPKIUMOE L{ePBIUKO-BaryHaIbHON XIIKO-
cru (IBXK). Ilocmentee Taxke IoMoraeT B OOHAPYKEHUM FPYTUX aHOMAJINIL, CBSISAHHBIX ¢ 6epeMeHHOCTHI0. PochopuIpoBaHHBIl
6e/oK-1, CBA3BIBAIOIINIT MHCYINHOIOKOOHDI akTop pocTta (pIGFBP-1), siB/IsieTCs IpUMepOM KIMHIYECKOro 6110MapKepa, KOTOPBIi
YacTO TeCTUPYETCs, IOCKOIbKY OH OKa3bIBaeTCSA MHAMKATOPOM LA IPOTHO3MPOBAHNA IIPEK/IeBPEMEHHBIX POJIOB.

Lienb: Takum 06pa3oM, B 9TOM MCCIEIOBAaHNN Hallla 1Ie/Ib COCTOSIIA B TOM, YTOObI OLleHUTb TOYHOCTb pIGFBP-1 xak Mapkepa mpesx-
IeBpeMEeHHBIX POJIOB B COUETAHNUM C OYIOMeTpIelT IeiIKY MaTKIA.

Matepuanb! n metogbl: ITposeeHo nonepevHoe MCCIefoBanye 32 6epeMeHHbIX. ITaleHTKY ObIIM pasie/ieHbl Ha 2 TPYIIIEL, B KOTO-
PBIX TPYIITy A COCTaBUIN MALVIEHTKM C PUCKOM NPEX/IEBPEMEHHBIX POJIOB, a TPYIIy b — >KeHIIMHBI ¢ HOpMaNTbHBIM M HEOCTIOXKHEH -
HBIM TeueHueM GepeMeHHOCTI. Bee yyacTHMKYM 661 TpoTecTupoBaHbl Ha pIGFBP-1 BMecTe co c60pOM TaHHBIX TPaHCBarvMHaIbHBIX

]/ISMCpeHI/II;I JJIVHDBI X IIeNIKY MaTKIA.

PesynbTathl: Y Bcex y4aCTHUKOB MCCIEHOBAHNMA MBI OOHAPYKIMIN YMEPEHHYIO CBA3b MeX Ay skcrpeccreii pIGFBP-1 8 IIB® u Haua-
JIOM TIpeX/eBPEeMEHHbIX POTOB. Y BOCHMH MAIMEHTOK C CUMIITOMAaMM OBUIN TTOJIOXUTENbHBIE Pe3YNIbTAThI, M, KaK U IPE/Io/aranoch,
B TedeHue 14 [Heil y 6 U3 9TUX MalMEeHTOK Hadya/IUCh IIPeX/IeBPEMEHHbIE POJbL.

3aknoueHue: Hanne)l(a].uee CKaH/pOBaHNE 6€p€MeHHI)IX JKCHIIVH MOXET UIMETH 607bII0E 3Ha4Y€HME, TIOCKOJIbKY OHO MOJKET YME€Hb-
IOUTb YMUCI0 pO)KI[eHI/IﬁI HeIOHOIIIEHHBIX JIETell; 9TO TaKXKe O3Ha4YaeT, UTO OCIIOXKHEHUS st 300pOBbA, CBA3aHHDbIE C TPEXKTEBPEMEH -
HBIMI pOJaMI, MOXXHO ITpENOTBPATUTD.

KnwoueBble cnoBa

LIEPBUKO-BarnmHajabHasA XNUNIKOCTb, (1)I/I6POH6KTI/IH 102, IPEeXAEBPEMEHHDBIE POJBDI, d[')OC(bOpI/UII/IpOBaHHI)II/uI 667101(-1, CBHSI)IBaIOH_U/II;[

MHCY/IMHOIIOZ06HBIN (paKTOp pocTa
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