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Abstract

Objective: We aimed to compare ACTH, fibronectin and pentrax-
in 3 levels and cervical lengths in pregnant women under the risk of
threatened preterm delivery with the levels in non-complicated nor-
mal pregnant women, to determine the significance of these mark-
ers on the threatened preterm delivery and to establish new markers
which can be used as risk factors.

Methods: Thirty healthy pregnant women and 30 pregnant women
established the diagnosis of the threatened preterm delivery who
were between 18 and 40 years old and at 24-34 weeks of gestation
and admitted to the Department of Obstetrics and Gynecology,
Faculty of Medicine, Celal Bayar University were included in the
study. Age, educational level, height/weight measurements, number
of pregnancy, parity, smoking habit, presence of systemic disease
and previous pregnancy histories were reviewed. Cervical length of
all pregnant women participated in the study were measured by
transvaginal sonography. After venous blood samples were collected,
ACTH, fibronectin and pentraxin 3 levels were studied. The results
were compared statistically in both groups via SPSS-20.

Results: In our study, the preterm delivery incidence was 27.1%. The
rate of pregnant women, who had preterm delivery, to the study group
was 53.3%. When the data of study and control groups were com-
pared, no significant difference was found in terms of sociodemograph-
ic characteristics (p>0.05). While mean cervical length in the study
group was 17.56 mm, it was found as 44.74 mm in the control group,
and the difference was considered as statistically significant (p<0.001).
ACTH and fibronectin levels were compared in the data of study and
control groups and the difference was not found to be statistically sig-
nificant (p>0.05). While mean pentraxin 3 level in the study group was
35.83 pg/mL, it was found as 20.26 pg/mL in the control group, and
the difference was considered as statistically significant (p<0.001).

Conclusion: We believe that pentraxin 3 as a new acute phase reac-
tant can be used as a marker to establish the diagnosis of threatened
preterm delivery or to support the diagnosis.

Keywords: ACTH, cervical length measurement, fibronectin, pen-
traxin 3, threatened preterm delivery.

Ozet: Erken dogum tehdidi olan gebelerde ACTH,
fibronektin, pentraksin 3 diizeyleri ve servikal
uzunluk dlctimlerinin degerlendirilmesi

Amag: Erken dogum tehdidi olan gebelerde ACTH, fibronektin,

pentraksin 3 diizeyleri ve servikal uzunlugu, komplike olmayan nor-
mal gebelerdeki diizeyleri ile karsilagtirarak bu belirteclerin erken
dogum tehdidi tizerindeki 6nemini belirlemek ve risk faktorii olarak
kullanilabilecek yeni belirtecler olusturabilmek amaglanmustir.

Yoéntem: Caligmaya Celal Bayar Universitesi Tip Fakiiltesi Kadin
Hastaliklar1 ve Dogum Anabilim Dali’na bagvuran 18-40 yas ara-
s1, 24-34 hafta arasinda saglikli 30 gebe ve erken dogum tehdidi ta-
nist almig 30 gebe dahil edildi. Gebelerin yas, egitim diizeyi,
boy/kilo 6l¢timleri, gebelik sayisi, paritesi, sigara kullanma aligkan-
Lig1, sistemik hastalik varligi, 6nceki gebelik Gykiileri sorgulandi.
Calismaya katilan tiim gebelerde transvajinal sonografi ile servikal
uzunluk 6lciimi yapildi. Venoz kan 6rnekleri alindiktan sonra
ACTH, fibronektin ve pentraksin 3 diizeyleri ¢alisildi. Sonuclar
her iki grupta SPSS-20 programinda istatistiksel olarak karsilasti-
rild1.

Bulgular: Calismamizda preterm eylem sikligr %27.1 olarak sap-
tand1. Preterm eylem gerceklesen gebelerin calisma grubuna oran-
larinin ise %53.3 oldugu goriildii. Calismaya alman gebelerde ¢a-
lisma ve kontrol gruplar verileri karsilagtirldiginda sosyodemog-
rafik 6zellikler yonii ile anlaml farklilik izlenmedi (p>0.05). Calis-
ma grubunda yer alan gebelerde ortalama serviks uzunlugu 17.56
mm iken kontrol grubunda ortalama deger 44.74 mm saptand: ve
aradaki fark istatistiksel olarak anlamli bulundu (p<0.001). Calisma
ve kontrol grubu verilerinde karsilagtirilan ACTH ve fibronektin
diizeyleri arasinda istatistiksel olarak anlaml farklilik izlenmedi
(p>0.05). Pentraksin 3 diizeyleri kargilastirildiginda ¢alisma gru-
bunda ortalama deger 35.83 pg/mL iken, kontrol grubunda 20.26
pg/mL saptandi ve aradaki fark istatistiksel olarak anlamli bulundu
(p<0.001).

Sonug: Yeni bir akut faz reaktan: olan pentraksin 3’in erken dogum
tehdidi tanis1 koymada veya taniyr desteklemede kullanilabilecek bir
belirte¢ olabilecegi diisiincesindeyiz.

Anahtar sozciikler: Erken dogum tehdidi, servikal uzunluk 6l¢ii-
mii, ACTH, fibronektin, pentraksin 3.
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Introduction

Preterm delivery is the condition of frequent and active
uterine contraction causing cervical effacement and
dilatation during 20-37 weeks of gestation. Threatened
preterm delivery is the condition of regular uterine con-
traction beginning before 37 weeks of gestation and
causing no change in the cervix. Preterm delivery is a
serious obstetric problem today with the high perinatal
mortality and morbidity rates caused by preterm deliv-
ery it cause." Despite the efforts to prevent preterm
delivery, desired results cannot be always achieved due
to the difficulties to understand the underlying patho-
physiology, insufficient diagnosis methods.” Therefore,
the most effective solution to find is to identify risky
pregnant women under risk in the appropriate time and
to decrease risk factors for such pregnant women who
are candidate for preterm delivery.

Adrenocorticotrophic hormone (ACTH) is a hor-
mone in polypeptide structure with straight chain con-
taining 39 aminoacid. Other substances secreted by
hypothalamus such as arginine vasoporessine (AVP) also
stimulate ACTH release more weakly and probably this
effect also depends on the presence of corticotrophin
releasing hormone (CRH). ACTH increase in the circu-
lation causes glucocorticoid secretion from adrenal cor-
tex (cortisol in human). In response to the maternal or
fetal stress, the activation of hypothalamic-hypophyseal-
adrenal axis is responsible for 30% of preterm delivery.
Physical or psychological stress of mother and placenta
dysfunctions increases uteroplacental CRH secretion.
CRH increases ACTH secretion from hypophysis. As a
result, cortisol secretion in fetal and maternal adrenals
increases.” This causes prostaglandin production. With
direct uterotonic effect, prostaglandines activates
myometrium by increasing oxytocin receptors in
myometrium and the formation of gap junction.” Tt may
lead to myometrial contractions and cervical changes. It
is also considered that myometrium activation, namely
delivery, is activated with the increased release of CRH,
as if a placental clock is programmed, and with the
increased release of ACTH from fetal pituitary gland
and therefore the production of placental estrogenic
components."”

Preterm delivery is responsible for 40% of the rea-
sons of infection and inflammation although it has a
multifactorial etiology. Pentraxin 3 (PTX3) is a new
acute phase marker similar to C-reactive protein in
terms of structure and function. As a result of inflamma-

tion, it is released from liver, endothelium cells, athero-
sclerotic lesions, macrophage and neutrophiles."”
Detection of the increase in this inflammation marker
may have a role to determine inflammation and preterm
delivery that may develop due to inflammation.”

Fibronectin is a dimeric glycoprotein with the molec-
ular weight of 440,000 Dalton. It has a role in the adhe-
sion of cell-cell and cell-substrate, adherence of fibrino-
gen or collagen to macrophage and fibrin clot retraction
of fibroblasts, and it regulates cell movements. It also
helps the continuation of microvascular integrity, con-
trol of vascular permeability, hemostasis and wound
healing.”"” Plasma fibronectin level during pregnancy
increases for 20% at third trimester and stays at this level
for postpartum 6 weeks. Renal and hypertensive diseases,
diabetes mellitus, surgical operation during pregnancy
and blood transfusion, coagulation disorders, premature
rupture of membrane and chorioamnionitis may cause
changes in plasma fibronectin level."""” Tt is considered
that preterm delivery can be identified with the detection
of this factor, with increasing mechanical or inflammato-
ry post-trauma release. In a study carried out, it was
found that incidence rate of preterm delivery is 70% in
case that fibronectin level increases."”

In this study, we aimed to compare ACTH,
fibronectin and PTX3 levels and cervical lengths in
pregnant women under the risk of threatened preterm
delivery with the levels in non-complicated normal preg-
nant women, to determine the significance of these
markers on the threatened preterm delivery and to
establish new markers which can be used as risk factors.

Methods

Our study was a randomized prospective study conduct-
ed on a total of 60 pregnant women, including 30 preg-
nant women (study group) between 24 and 34 weeks of
gestation who were established the diagnosis of threat-
ened preterm delivery at the Gynecology and Obstetrics
Department of Hafsa Sultan Hospital, Celal Bayar
University and 30 pregnant women (control group)
admitted for routine follow-up to the Pregnancy Clinic
of Gynecology and Obstetrics Department during the
same weeks of gestation between December 2013 and
January 2015.

Pelvic examination was applied first to the patients

who admitted to our hospital with the complaints such
as the feelings of contraction, stiffening and pelvic pres-
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sure in the abdomen, increased vaginal discharge and
cramps similar to those during menstruation. With
USG, fetal biometry and amniotic fluid amount were
measured. The presence of active and regular uterine
contractions was sought with external tocodynamome-
ter. Gestational age identification was done by confirm-
ing with the first trimester ultrasonography according to
last menstrual period and with the ultrasonography in
those with unknown last menstrual period.

While the bladder was empty on lithotomy position
in 60 pregnant women included in the study, sagittal
image of the cervix was obtained with 5 mHz and 120
degree convex-angle vaginal probe in a sterile way by
applying lubricant gel and placing condom to the
probe and by avoiding to make any pressure to the
cervix. Cervical measurements were done in a cross-
section, where also internal os, external os, cervical
canal and endocervical mucosa could be displayed, by
enlarging the image as covering 3/4 of the screen. Also,
in cases where the length between internal os and
external os was not on a single line, they were meas-
ured as linear sections and total cervical length was
obtained by summing up them. Any funneling in inter-
nal os, which is 5 mm and above, was recorded.

When establishing preterm delivery diagnosis, the
presence of regular and active (45-50 mmHg) uterus
contractions which were 4 times per 20 min. or 6 times
per 60 min. as well as the presence of any of the cervical
changes during =2 cm cervical opening or observation
were considered as the criteria. The patients having
effacement or opening without any uterine contradic-
tion were considered to have cervical failure and exclud-
ed from the study. The pregnancies with =4 cm cervical
opening, =80% effacement, had previous premature
rupture of membrane, severe preeclampsia-eclampsia,
ablatio placentae, placenta previa, chorioamnionitis,
TUGR, dead fetus, fetal anomaly incompatible with life,
and multiple pregnancy were excluded from the study.

The heights and weights of pregnant women who
were included in our study were measured in the
beginning of their pregnancies and at the week they
were included in the study.

The venous bloods collected from the pregnant
women in the study and control groups between 08:00
and 10:00 a.m. following the nocturnal fasting were
centrifuged at 4000 rpm for 15 min. at +4°C. The
serums were separated into Eppendorf tubes and were
kept at deep freeze at -80 °C until analysis time.

Fibronectin levels were measured with ELISA method
by using the commercial kit (Affymetrix, eBioscience,
Vienna, Austria). The kit sensitivity was 0.1 ng/mL, intra-
assay CV was 5.3% and inter-assay CV was 6.7%.

Pentraxin 3 levels were measured with ELISA
method by using the commercial kit (R&D Systems,
Minneapolis, MN, USA). The kit sensitivity was 0.025
ng/mL, intra-assay CV was 3.93% and inter-assay CV
was 5.06%.

For the study, the approval of Ethics Board of
Hafsa Sultan Hospital, Celal Bayar University, the
pregnant women to be included in the study were
informed about the study and consent forms were
signed by the patients.

The data obtained from the study were entered into
the database created in SPSS (Statistical Package for
Social Sciences; SPSS Inc., Chicago, IL, USA) and the
statistical analyses of the data were done in the same soft-
ware. Mean, standard deviation, median, minimum and
maximum values of constant variables and their sub-
groups, and frequency numbers and percentages of class
variables were presented. “Independent samples t-test”
method was used in the comparison of independent vari-
ables consistent with normal distribution while “Mann-
Whitney U” test was used for the comparison of inde-
pendent group inconsistent with normal distribution.
Class variables were presented as frequency and percent-
ages in cross tables and their distributions were com-
pared with “chi-square” test methods. In all tests, Ist
type error margin alpha was considered as 0.05 and they
were tested in two way; the difference between the
groups was considered to be statistically significant when
p value was lower than 0.05.

Results

These four parameters were compared in the data of
the study group consisting of pregnant women diag-
nosed with the threatened preterm delivery and fol-
lowed-up by hospitalizing and the control group con-
sisting of pregnant women admitted to our
Gynecology and Obstetrics Clinic for routine check
and gestational follow-up; the mean cervical length was
measured as 17.56+7.90 mm in the study group and as
44.74+3.23 mm in the control group, and the differ-
ence was found statistically significant (p<0.001).

In terms of fibronectin levels, the mean value was
116.18+58.36 mg/L in the study group and 99.74+47.47
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mg/L in the control group, but the difference was not
considered as statistically significant (p>0.05). Similarly,
mean ACTH level was found to be 26.49+14.48 pg/mL
in the study group and 28.41£15.26 pg/mL in the con-
trol group, but the difference was not considered as sta-
tistically significant (p>0.05).

When mean PTX3 levels, as the new acute phase
reactant, were compared in both groups, it was found
as 35.83+2.17 pg/mL in the study group and as
20.26+1.72 in the control group, and the difference was
considered as statistically significant (p<0.001) (Fig. 1).

In our study, we found preterm delivery incidence
as 27.1%. The rate of pregnant women, who had
preterm delivery, to the study group was 50%.

Pregnant women in the study group who were diag-
nosed with the threatened preterm delivery were sepa-
rated into two groups according to the incidence of
preterm delivery. According to this, Group I included
pregnant women who were diagnosed with the threat-
ened preterm delivery and had the preterm delivery
afterwards and Group II included pregnant women who
were diagnosed with the threatened preterm delivery
but delivered at term. Cervical length, fibronectin,
ACTH and PTX3 measurements of Group I and Group
II were compared and it was found that there was statis-
tically significant difference in cervical length and PTX3
levels compared to the control group (p>0.001) while
there was no statistically significant difference between

Group I and Group II (p>0.05).

Discussion

With the improvement of newborn care opportunities
and significant improvement in the prognosis of babies
with low birth weight, nursling, neonatal and postnatal
mortality rates decreased about by half in the last two
decades. However, the mortality rates did not decrease
in preterm (<37 weeks) deliveries and newborns with

low birth weight (LWB <2500 g)."”

Preterm delivery and low birth weight are the most
significant factors affecting perinatal mortality and
morbidity in the modern obstetrics, and their improve-
ment will enhance the general health of the society. As
preterm delivery depends on many reasons, its actual
mechanism is still unknown despite many studies.
Therefore, protection, early diagnosis and treatment of
preterm delivery have been significant problems in
perinatal medicine."”

PTX3

|

T T
N/A Available
TPL

Fig. 1. Pentraxin 3 (PTX3) levels in pregnant women with the threa-
tened preterm delivery (TPD).

Although it is known that the activation of hypothal-
amic-hypophyseal-adrenal axis is responsible for 30% of
preterm delivery in response to the maternal or fetal
stress, ACTH levels of study and control groups
checked between 08:00 and 10:00 a.m. showed no statis-
tically significant difference (p>0.05). It was thought that
this result was obtained due to time differences in col-
lecting serum samples, problems for maintaining cold
chain that may occur during the transfer of samples to
the laboratory, seasonal changes, maternal response to
psychological stress, and the difference in cortisol
response of maternal and fetal adrenals. In order to
obtain significant results, it is required to improve study
conditions, and to carry out a study with more popula-
tion by using serum samples taken simultaneously from
more pregnant women chosen from a group with partic-
ular demographic and physical characteristics.

In terms of the distribution among etiological fac-
tors, it is seen that 80% of the preterm deliveries are
caused by spontaneous preterm delivery and preterm
premature rupture of membrane (PPROM), and 20%
of them are caused by maternal and fetal problems."”

The recent studies support the role of infection in
the etiology of preterm delivery. The role of subclini-
cal infection in placental membranes, chorioamnionitis
occurring before and after chorioamniotic membranes
are opened and histological infection gain importance
in the etiology."""” Microorganisms were isolated for
2-4 times more in the placental membranes of preg-
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nant women who had preterm delivery compared to
the pregnant women who delivered at term."”

Identifying and treating maternal infection has an
increasing importance in order to decrease preterm
deliveries and avoid neonatal outcomes of prematurity.
Infection markers such as C-reactive protein, alkaline
phosphatase, beta-2 microglobulin, alpha-2 macroglobu-
lin, serum leucocyte count and shift to left in the formu-
la are used to investigate maternal infection and inflam-
matory.

In our study for these findings, we compared
fibronectin and PTX3 levels as an acute phase reactant
in pregnant women with and without the threatened
preterm delivery and cervical length measurement,
which is proven for its validity and significance in many
studies, as another parameter in patients with the
threatened preterm delivery.

Despite the frequent use of cervical length measure-
ment in the diagnosis of threatened preterm delivery, no
standardization, technique, indications and examination
ranges have been determined for the measurements.
According to the recommendation of American College
of Radiology, cervix and lower uterine segment should
be displayed in each second trimester obstetric ultra-
sonography. Specifically, the presence of short cervix
(<30 mm) or funneling should be investigated."" Tams et
al. investigated 2915 low-risk singleton pregnancies
between 24 and 28 weeks to determine deliveries before
35 weeks of gestation and found the sensitivity as 23%
and the specificity as 93% when the threshold value of
cervical length measurement was taken as 20 mm, the
sensitivity as 54% and the specificity as 92% when the
threshold value was taken as 25 mm and the sensitivity
as 25% and the specificity as 95% when the threshold
was taken as 30 mm. In the same study, they reported
that preterm delivery before 35 weeks of gestation
increased 6 and 9 times, respectively, when the cervical
length measurement was below 26 mm."” Tt is known
that cervical length measured between 18 and 22 weeks
of gestation in asymptomatic patients is important in the
prediction of preterm delivery."”

There was no statistically significant difference
between the fibronectin levels of the pregnant women
diagnosed with the threatened preterm delivery (mean
value was 28.08 mg/L) and the fibronectin levels of the
pregnant women without the threatened preterm
delivery (mean value was 29.02 mg/L) (p>0.05). The

reasons of this result were considered that many types
of fibronectin in different forms suppress especially
apoptosis in embryogenesis, it is known that it affects
hemopoietic precursor cell maturation and differentia-
tion, it controls signal transfer between the cells and it
has low sensitivity and specificity to inflammatory
process occurring in the threatened preterm delivery
depending on the fact its main production site is hepa-
tocytes although it is produced in many cells."”

In previous studies, oxidative stress markers were
investigated within amniotic fluid for the prediction of
preterm delivery; however, no significant result was
found.”” It was reported that maternal serum d-dimer
levels might be useful in the prediction of preterm
delivery.”" PTX3 values which are inflammatory mark-
ers are normally quite low in the plasma. However, it
increases very quickly in inflammatory diseases, degen-
erative diseases and autoimmune disorders. This
increase is directly proportional to the weight of
patient. In our study, we found increase in PTX3 lev-
els of pregnant women diagnosed with the threatened
preterm delivery compared to the control group.
While the mean value was 35.83 pg/mL in the study
group, it was 20.26 pg/mL in the control group. Also
when PTX3 levels of the pregnant women in the study
group who had preterm delivery were compared with
the pregnant women in the control group, the mean
PTX3 level in the pregnant women who had preterm
delivery was found as 37.75 pg/mL and the difference
among them were considered as statistically significant
(p<0.001). Absence of premature rupture of membrane
in the pregnant women included in the study group
rules out the suspicion that the increase in PTX3 lev-
els may occur as a result of inflammatory reaction
developing due to a possible chorioamnionitis.

Conclusion

The high PTX3 levels were statistically significant in
pregnant women who were diagnosed with the threat-
ened preterm delivery and whose diagnoses were sup-
ported with the shortening cervical lengths. Accordingly,
we believe that pentraxin 3 as a new acute phase reactant
can be used as a marker to establish the diagnosis of
threatened preterm delivery or to support the diagnosis.
Therefore, further studies at larger scales are required.
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