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Abstract

Objective: We aimed to investigate the relationship between the level of maternal serum leptin and the occurrence of moderate preterm labor.
Material and Methods: This was a case control study conducted on pregnant women referred to Al- Zahra Hospital in Rasht, north of Iran in
2013. Cases included 30 moderate preterm delivering women and 30 control pregnant women with the same gestational age. The maternal
serum leptin was measured for each mother at the time of entering the study.

Results: The mean serum leptin in the control group (56.66 +34.18) was significantly higher than the preterm (33.65+16.70) group. There were
no significant differences between the groups in terms of body mass index and age. Logistic regression revealed that age and body mass index
did not have a significant relationship to moderate preterm birth. However, an increased leptin level as low as 1 microgram per liter was associ-
ated with the risk of moderate preterm birth incidence (OR: 0.973, CI: 0.948-0.997).

Conclusion: Higher levels of leptin in pregnant women are associated with a decreased risk of moderate preterm birth. Further investigations

are recommended with a larger sample size. (J Turk Ger Gynecol Assoc 2016; 17: 182-5)
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Introduction

Preterm birth is a serious health problem associated with
neonatal morbidity and mortality (1). Preterm birth is the
leading cause of neonatal mortality and the second preva-
lent cause of mortality in children aged less than 5 years
(2). Additionally, the rate of death by other causes, such as
neonatal infections, in preterm neonates are higher than
term neonates (3).

The World Health Organization defined preterm labor as live
birth before 37 weeks of gestation. Preterm birth is classified
to three subgroups as defined by gestational age: extremely
preterm (<28 weeks), very preterm (28-<32 weeks), and
moderate preterm (32-<37 completed weeks of gestation)
(4). Moderate preterm birth includes late preterm birth
(34-<37 completed weeks of gestation). The occurrence
of preterm birth was reported as 5-18%, worldwide. The
prevalence of preterm labor in Iran has been estimated to
be 10-15% of deliveries (4, 5). Recent strategies to avert pre-
term labor are used to prevent mechanisms that increase the
frequency and severity of uterine contractions (6). Although,

various tocolytic drugs are commonly used in this regard,
there is no consensus on which is best (7).

Leptin is a peptide and a tocolytic factor hormone. It is the prod-
uct of the ob gene with a 16 kda molecular weight, 167 amino
acids long, and a half-life of 25 (8-10). During pregnancy, leptin
is secreted from placental trophoblasts and enters from the pla-
centa to the fetal and maternal body. Leptin can have a signifi-
cant role on fetal growth and development, angiogenesis, and
hematopoiesis (8, 11). Leptin levels increase during pregnancy,
in which the lowest level can be assessed in the first trimester,
and the highest during the second trimester. A plateau is noted
in the third trimester of pregnancy (8, 12).

Results have shown that leptin can affect physiological pro-
cesses such as glucose metabolism and immune system
responses (9, 13, 14). Dotsch et al. (15) mentioned that the
mean leptin level in term neonates was 6-fold higher than
preterm neonates.

According to previous investigations, various factors, such as
maternal body mass index (BMI), maternal age, and smok-
ing cigarettes could influence the umbilical leptin levels (16).
Additionally, there was a linear relationship between leptin
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level and the body lipid content (17). Generally, obese pregnant
women had a lower risk of preterm birth and had a higher rate
of post term birth compared to normal weight mothers (18).
Laboratory studies indicated that the myometrium in obese
women had a lower ability to contract and this issue might be
caused by a higher level of leptin (10, 19).

As there are limited investigations on the level of leptin as a
predictor for preterm birth, most studies were cross-sectional
and they assessed leptin levels during birth. In this study, we
aimed to investigate the relationship between levels of mater-
nal serum leptin and the incidence of moderate preterm labor.

Material and Methods

Setting and patients

A case control study was conducted on pregnant women at Al
Zahra Hospital in Rasht, north of Iran in 2013. The study was
approved by the Ethical Committee of the Guilan University of
Medical Sciences (Number: 1920251601, Date: 7.13.2013), and
all participants provided written informed consent. The study
was a pilot study to understand the relationship of maternal
serum leptin levels and the incidence of moderate preterm
labor. The cases included 30 pregnant women at 30-34 weeks
of gestation without rupture of the membrane. They were hos-
pitalized with a diagnosis of moderate preterm labor (uterine
contractions with at least three centimeter dilation and 80%
effacement). The gestational age was estimated by ultrasound
reports (<20 weeks) and the date of the last menstrual period.
Women were excluded if they had known associating factors
such as multiple pregnancy, rupture of the membrane, known
vaginal infection, cervical incontinence (cervix length less than
30 millimeter as measured by ultrasound), and conditions affect-
ing leptin levels such as diabetes, polycystic ovarian syndrome
(PCOS, based on the Rotterdam criteria including menstrual dis-
orders, PCOS morphology, and hyperandrogenism), preeclamp-
sia (blood pressure=140/90 and proteinuria after 20 weeks of
gestation), corticosteroid therapy, and cytotoxic drug use.

For each case, a gestational age-matched control was included
in the study. The control group included pregnant women that
attended the hospital prenatal clinic for routine prenatal care at
30-34 weeks of gestation. They did not mention the symptoms
and signs of preterm delivery. If women in the control group
delivered before 34 weeks of gestational age, we would con-
sider them as a case and would find a control who matched, in
terms of gestational age, at the time of entering into the study. In
this study, we did not observe this type of participant in the con-
trol group. Data including leptin level, age, weight, height, BMI,
neonatal weight, and gestational age at delivery were collected.
Height was measured in standing position and weight was
measured with bare feet using a standard scale. The BMI was
calculated by dividing the weight (kg) by height (m?). Normal,
overweight, and obese mothers were identified based on BMI
values of <25, 25-30, and =30, respectively.

Leptin measurement

Five cc blood samples were drawn from each participant and
were sent to the specific laboratory at 30-34 weeks of gesta-
tion. A specific human leptin LBN kit (LDN, Germany) using the
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enzyme-linked immunosorbent assay (ELISA) method was used
to measure serum leptin levels. The measurement was per-
formed based on the manufacturers’ instruction. All blood sam-
ples were drawn and analyzed in one pre-specified laboratory.

Statistical analysis

Statistical analysis was done using SPSS software version 21.0
(SPSS Inc.; Chicago, IL, USA). Data was reported as mean and
standard deviation. The independent t test was used for com-
paring means between the two groups. Multiple logistic regres-
sion analysis was applied to investigate the predicting effect of
leptin level on incidence of preterm delivery. P values less than
0.05 were considered statistically significant and a 95% confi-
dence interval was noted.

Results

The mean age in the case group (27.83+5.89) was higher than
the control group (25.33+4.66), but the difference was not
statistically significant (p=0.074). In the control group, BMI
(p=0.017), gestational age at delivery (p=0.0001), and neonatal
weight (p=0.028) were significantly higher than the case group.
None of the women were smokers. The mean level of leptin in
the control group (56.66+34.18) was significantly higher than
the case group (33.65+16.70) (p=0.002), as shown in Table 1.

Logistic regression revealed that age and BMI did not have a
significant relationship to preterm birth incidence. However,
increasing the leptin level to 1 microgram per liter could
decrease the risk of moderate preterm birth by 2.7% (Table 2).

Discussion

According to the results, a higher level of leptin in pregnant
women could decrease the risk of birth before 34 weeks of

Table 1. Comparing demographic/reproductive character-
istics between the case and control groups

Case group Control group p

Variables (n=30) n=30) (t test)
Age (year) 27.83+5.89 25.33+4.66 0.074
Body Mass Index (kg/m?)| 27.59+5.78 31.10+5.28 | 0.017
Gestational age at 32.19+1.13 36.24+2.21 | 0.0001
delivery (week)

Neonatal weight (gr) 2293.47+813.51| 2724.83+664.86 | 0.028
Leptin level (ug/L) 33.65+16.70 56.66+34.18 | 0.002

Table 2. Logistic regression analysis to reveal the effects of
maternal age, BMI, and leptin level on moderate preterm
birth incidence

Variables OR (95% Confidence Interval) | p
Age (year) 1.093 (0.975-1.225) 0.127
Body Mass Index (kg/m?) 0.919 (0.820-1.030) 0.146
Leptin level (ug/L) 0.973 (0.948-0.997) 0.031
OR: odds ratio
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gestation. In this study, maternal age and BMI did not have
significant effects on the risk of moderate preterm delivery.
Leptin might change the pregnancy outcome by affecting the
cytokines balance in the feto-placental unit. Furthermore, leptin
could affect the activity of cytotrophoblast (20) and, by angio-
genic activity, might affect placental growth (21). Some of the
previous studies have shown the effect of leptin on myometrial
contractions. Wuntakal et al. (10) assessed myometrial biopsies
in obese women. They mentioned that access to the leptin had
a protecting effect on induced myometrial contraction. They
found leptin as a cause for dysfunctional labor in obese women,
which led to a higher rate of cesarean section. They recom-
mended it as a tocolytic factor that could prevent preterm birth
(10). Moynihan et al. (19) assessed 18 pregnant women who
underwent cesarean section after oxytocin induction. They
exposed mothers to leptin and observed a decreased frequency
and severity of contractions. They also reported the protecting
effect of leptin on myometrial contractions (19). Laird et al.
(22) assessed 53 women with a history of repeated spontane-
ous abortion at 5-6 and 7-8 weeks of gestation. Among them,
23 abortions, 23 term delivery, and 7 preterm births were
noted. Results showed that, in both periods of assessing leptin,
women with term delivery had significantly higher levels of
leptin compared to women with spontaneous abortion. While
slightly higher leptin was noted in term deliveries, no significant
difference was noted between preterm and term groups, which
might be because of the limited sample size of the preterm
group. They mentioned that age and BMI had no significant
effect on preterm birth, but the level of leptin could be a pre-
dictor for preterm birth (22). Shroff et al. (23) studied 1304
pregnant women in 16-27 weeks of gestation. They mentioned
that maternal leptin level in term appropriate-for-gestational
age infants was significantly higher than in preterm appropriate-
for-gestational age infants and small for gestational age infants.
This difference was noted even after controlling pre-pregnancy
BMI, blood pressure disorders, and diabetes (23).

Furthermore, Palchevska et al. (24) indicated that leptin levels
in 110 term neonates were higher than preterm neonates (24).
Laivuori et al. (25) study on women with pre-eclampsia showed
that leptin levels in pre-eclamptic women with term delivery
was higher than pre-eclamptic women with preterm delivery
and normal healthy women with term and preterm deliveries.
Also, higher leptin levels were noted in term deliveries com-
pared to preterm deliveries (25).

Limitations

In this study, we only assessed maternal leptin levels. It seems
that leptin is a biomarker affecting preterm labor. The leptin lev-
els in the case group were measured at a time near the delivery,
which can affect our findings. Also, many socio-economic fac-
tors that can affect preterm delivery were not assessed.

In conclusion, a higher level of leptin can decrease the risk of
moderate preterm birth. As leptin is secreted from lipid cells,
it seems that short-term use (24 h) of leptin for postponing
delivery does not have severe complications on the mothers
or the fetus. Distinguishing the mechanism of tocolytic agents
is recommended before they are applied and further investiga-
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tions are recommended to assess leptin safety and efficacy on
the prevention of preterm birth.
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