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Abstract

Aim: Preterm delivery is a serious problem during pregnancy with remarkable neonatal adverse effects.
Prediction of preterm delivery in women with preterm uterine contractions or signs of preterm labor is critical
because if these women are identified they can be referred to tertiary centers. The present study aimed to
evaluate the value of maternal serum urocortin concentration for predicting preterm delivery in women with
signs of spontaneous preterm labor.
Material and Methods: A cohort study was conducted on pregnant women at a gestational age of 28–36 weeks
who were admitted to the labor ward with spontaneous preterm labor. A blood sample was obtained from all
participants to measure serum urocortin. The women were monitored up to delivery and serum urocortin was
compared between women with preterm delivery and those who delivered at term (37 weeks of gestation).
Receiver Operating Characteristic (ROC) curve analysis was used to determine sensitivity and specificity if
applicable.
Results: One hundred and sixty pregnant women finished the study. One hundred and forty-eight (92.5%) of
the women delivered preterm. Mean serum urocortin in the preterm delivery group was higher than in the
term group, but without statistical significant difference (392.6 � 29.23 vs 113.2 � 11.0. pg/mL, respectively,
P = 0.252). Area under the ROC curve was 0.6, which shows that this test is not appropriate for predicting
preterm delivery in women with preterm labor.
Conclusion: Serum urocortin could not predict women who delivered preterm among women with signs of
preterm labor.
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Introduction

Spontaneous preterm labor is one of the most serious
problems during pregnancy and is the main cause of
neonatal morbidity and mortality, even in developed
countries1,2. It is responsible for around one-third
to 40–45% of preterm births3,4 and is defined as the
beginning of spontaneous uterine contractions before
37 completed weeks of pregnancy and is the main
reason for two-thirds of deaths in the first year of life.4–6

In addition, there is an increase neonatal morbidity

caused mainly by prematurity of different body organs
in births before 37 weeks compared to term deliveries.5

With regard to the above-mentioned problems, in
uteri transfer of fetus in women with signs and symp-
toms of preterm labor to tertiary centers and centers
with well-equipped neonatal intensive care unit
(NICU) is under serious consideration.

The identification of women with threatened
preterm labor who finally deliver preterm is especially
important, because the capacity of NICU and tertiary
centers is limited, especially in developing countries.
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Different biochemical markers including urocortin
have been studied to find the best one to differentiate
between preterm labors that end in preterm delivery,
and those that do not.7 Only with accurate and early
identification of pregnant women who will have
preterm delivery can interventions be established to
postpone preterm delivery.7

The present use of these biomarkers in clinical prac-
tice is limited. By increasing the knowledge of the eti-
ology and pathophysiology of preterm labor, these
markers might be used more effectively to predict
preterm delivery in preterm labor.

The purpose of the present study is to evaluate the
diagnostic value of plasma urocortin concentration for
predicting preterm delivery in women with signs of
spontaneous preterm labor.

Material and Methods

A cohort study was performed on women who had
been admitted to the labor ward of Akbarabadi Teach-
ing Hospital in Tehran, Iran between March 2009 and
March 2010 with signs of spontaneous preterm labor.

A sample size of 145 women was considered suffi-
cient (a = 5%, sensitivity 80% and specificity 94%).
Written informed consent was obtained from all par-
ticipants, and institutional review board approval and
institutional ethics committee approval was given to
the study.

Inclusion criteria were gestational age between 28
and 36 weeks of pregnancy (according to a reliable last
menstural period date and ultrasound confirmation of
the first trimester), nuligravid, singleton, cephalic pre-
sentation, intact membranes, uterine contractions with
a frequency of four contractions during 20 min and
cervical dilatation and effacement of at least 1 cm and
50%, respectively. Exclusion criteria included cervical
dilatation of 3 cm or more, vaginal bleeding, ruptured
membranes, signs of chorioamnionitis, fetal distress,
polyhydramnios, fetal anomalies, fetal death, intrauter-
ine growth restriction (IUGR), any maternal factors in

which continuation of pregnancy is unsafe for mother,
like preeclampsia and other medical disorders, and
smoking and drug abuse.

One milliliter of blood was obtained from all eligible
participants before any drug prescription (betametha-
sone and tocolytics). Serum samples were preserved in
-20°C up to the time of urocortin measurement using
ELISA method (UNC1, Transhold Navigation Technol-
ogy Co. Ltd, China). All women were monitored to
delivery (either term or 37 completed weeks of preg-
nancy or preterm). The urocortin of these two groups
(both term and preterm deliveries) was compared.

Statistical analyses were performed using SPSS
version 16 (SPSS Inc., Chicago, IL, USA). c2, Fisher’s
exact, Spearman’s correlation coefficient, and Mann–
Whitney tests were used to compare the data.

Receiver Operating Characteristic (ROC) curve
analysis was used to determine the sensitivity and
specificity. P < 0.05 was considered significant. In ROC
curve, maximum diagnostic accuracy (100% sensitivity
and 100% specificity) may be obtained when the area
under the curve is 1, and the minimum diagnostic
accuracy is when the area under the curve is 0.5.

Results

One hundred and sixty women completed the study.
One hundred and forty-eight subjects of 160 (92.5%)
delivered preterm and only 12 women (7.5%) delivered
beyond 37 weeks of gestation (term). Twenty-seven
women (16.8%) delivered at less than 32 weeks and 121
women (75.6%) delivered between 32 and 36 weeks.
The characteristics of the women are shown in Table 1.

The mean interval between onset of labor up to deliv-
ery was 5.78 � 6.59 days (range 0–42 days). Fifty-four
women (33.8%) delivered in less than 48 h.

Mean plasma urocortin was 381.5 � 27.98 pg/mL.
Mean plasma urocortin was 392.6 � 29.23 in preterm
deliveries versus 113.2 � 11.04 pg/mL in term deli-
veries, which showed a higher amount, but was not
statistically significant (P = 0.252).

Table 1 Characteristics of the samples

Characteristic Mean � SD Minimum Maximum

Maternal age (years) 25.6 � 4.7 17 38
Body mass index 26.4 � 4.1 18.6 41.2
Neonatal weight (g) 2303.5 � 650.2 1150 4150
Gestational age (weeks) 33.6 � 2.4 28 36
Interval between sampling

and delivery (days)
5.78 � 6.59 0 42

Serum urocortin and preterm birth
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There was no statistically significant correlation
between plasma urocortin and maternal age (P = 0.692,
Pearson’s correlation coefficient = -0.032), neonatal
weight (P = 0.544, Spearman’s correlation coefficient =
0.048), body mass index (P = 0.555, Pearson’s correla-
tion coefficient = -0.047), and gestational age (P =
0.732, Spearman’s correlation coefficient = 0.027).

A weak correlation was found between plasma uro-
cortin level and the interval between the start of labor
pain up to delivery (i.e. as this interval increased, the
plasma urocortin decreased) (P = 0.042, Spearman’s
correlation coefficient = -0161).

Even though the mean concentration of plasma uro-
cortin showed a remarkable difference between the
two groups of term and preterm deliveries, the Mann–
Whitney test could not show any statistically signifi-
cant difference. ROC curve was used to show the
diagnostic accuracy of urocortin for predicting preterm
deliveries.

The area under the curve was 0.6, which showed
no significant predictive value of plasma urocortin
(Fig. 1).

In addition, ROC curve was used to show the diag-
nostic accuracy of plasma urocortin for predicting of
delivery in less than 48 h in the cases of preterm labors.
The area under the curve was 0.618, which showed no
diagnostic value for prediction of delivery in less than
48 h from the beginning of labor pain.

The area under curve was 0.5 in the ROC curve for
showing the diagnostic value of plasma urocortin for
prediction of deliveries of less than 32 weeks, which
also showed no significant diagnostic value for this
purpose.

Discussion

Despite a higher concentration of plasma urocortin in
preterm deliveries compared with term deliveries, the
difference was not statistically significant. This result
might be because of the small number of term deliver-
ies (7.5%) and because the Mann–Whitney test could
not show any statistically significant difference.

In the present study 92.5% of women delivered
preterm, 16.8% delivered in less than 32 weeks and
75.6% delivered between 32 and 36 weeks. These
results indicate that after establishment of the labor, it
is too late to measure plasma urocortin to predict
preterm deliveries among women with preterm labor
and measurement should be performed sooner, even
as early as the first painful uterine contractions. There-
fore, plasma urocortin measurement is not helpful in
cases of established preterm labors. If this measure-
ment was made earlier in the course of preterm labor, it
might be helpful.

Some of the tests that have been evaluated for pre-
diction of preterm delivery in cases of preterm labor
include measurement of crevice vaginal prolactin and
fetal fibronectin, C-reactive protein (CRP) measure-
ment in amniotic fluid and plasma, measurement of
amniotic fluid interleukin-6, TNF-alpha, cytochrome
C, and cell death nucleosomes, human chorionic gona-
dotropin hormone (HCG) measurement in cervicovagi-
nal secretion and measurement of interleukin-8 in
cervicovaginal fluid.8,9

Recently, analysis of the transcriptome (transcrip-
tomics) and protein composition (proteomics) of amni-
otic fluid has been used to assess the risk of preterm
delivery in patients with spontaneous preterm labor.10

Other reported markers are stress hormones, includ-
ing maternal plasma urocortin and corticotrophin-
releasing hormone (or factor) (CRF, CRH).

Urocortin is a neuropeptid with 40 amino acids,
which belongs to corticotropin releasing factor (CRF)
with a high affinity to both receptor types I and II.11 It
is secreted from deciduas, chorion, amnion, tropho-
blasts, and myometrium and is measurable in maternal
plasma from the first trimester to the third trimester.11

Urocortin concentration also changes during quies-
cence or contractions of myometrium and increases

Figure 1 Receiver operating characteristic curve of
serum urocortin level for prediction of preterm deliv-
ery. The area under the curve is 0.6, which shows no
significant predictive value of plasma urocortin.
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in preterm labor,12 but shows a decrease in cases
of post-term pregnancies in comparison with term
pregnancies.13

At the same time, urocortin concentration may
directly increase (potentiate) uterine contractions
through increasing myometrial contractile response to
prostaglandins.14

Florio et al.11 showed an increase in urocortin con-
centration in women with signs of preterm labor who
eventually delivered preterm. They concluded that its
measurement in plasma might be used as a marker for
prediction of preterm delivery (birth). Another study15

by the same researchers stated that neither urocortin
nor CRF concentrations change during the labor
process or in different stages of labor after the onset of
labor, while there were increases at the beginning of
labor compared with the earlier months of pregnancy.

Makrigiannakis et al.16 reported a higher concentra-
tion of plasma CRH and ACTH in women with
preterm labor who eventually delivered preterm.

Other researches,18 have measured CRH in the
second trimester and found it to be higher in women
who finally had preterm labor. Some researchers con-
cluded that CRH measurement might be used in con-
junction with other predictive tests of preterm delivery
to make them more reliable and more accurate and
complete.17 In contrast, the other study,19 which is in
agreement with the present study, showed that despite
higher concentration of plasma CRH in preterm deliv-
eries, it had no significant predictive value and con-
cluded that its measurement is not important in the
clinical practice.

CRH level has shown a relationship with maternal
stress,18 and its role has been considered key in produc-
ing preterm labor in cases of prenatal stress.20

Torricelli et al.21 stated that stress-related steroidal
hormones are involved in the pathogenesis of preterm
labor, even if their clinical usefulness as a marker for
predicting preterm labor is not clear. CRF and urocor-
tin both belong to these stress hormonal groups.

Amniotic fluid urocortin and CRF have been mea-
sured in the second trimester of pregnancy,21 and the
present study showed less amniotic fluid urocortin in
cases of preterm delivery in comparison term deliver-
ies, but CRF and other steroidal hormones did not
show a significant difference. The result of this study
might present the fact that in the second trimester of
pregnancy their mechanism of action might not have
been activated.

Unfortunately there are few studies on urocortin;
therefore, its role in the prediction of preterm delivery

in cases of preterm labor remains unclear. The above-
mentioned studies also did not show similar results;
therefore, it is necessary to perform more studies to
elucidate its effects and practical usage.
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