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Abstract

Background: Preterm birth is one of the major causes of neonatal morbidity and mortality worldwide. The association between occurrence of
preterm birth and biomarkers measured in the maternal serum maybe helpful in predicting preterm birth especially in low resource settings.

Aim: We aimed to examine the association between maternal serum leptin level and occurrence of preterm birth.

Materials and Methods: This was an analytical cross-sectional study of women with preterm and term births in Lagos, Nigeria. One hundred
and ninety women comprising of 95 women with preterm and term births respectively recruited. Maternal serum leptin levels were determined
using Enzyme-linked immunosorbent assay (ELISA) technique. Data was analyzed by Stata version 16 (StataCorp, USA) statistical software
with significance level set at p-value <0.05.

Results: The mean serum leptin levels were significantly lower in women with preterm delivery compared to women with term delivery (1.48
ng/ml = 0.72 vs. 1.75 ng/ml + 0.67, p-value=0.007). On further analysis, women with very preterm birth had significantly lower serum leptin
levels compared with women with moderate to late preterm and term births (1.28 + 0.73 vs 1.55 £ 0.70 vs 1.75ng/ml + 0.67, p-value=0.006).
There was 57% reduction in the odds of having preterm delivery for every unit increase in serum leptin level on multivariate analysis (adjusted
OR: 0.43,95%Cl: 0.26 — 0.71, P-value=0.001).

Conclusion: Serum leptin concentration was significantly lower in women who had preterm births compared to women who had term births.
Longitudinal studies are required to determine the predictive value of maternal serum leptin level with regards to preterm birth.
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Introduction

Preterm birth is defined by the World Health Organization
(WHO) as birth prior to 37 completed weeks (259 days). [1]
The definition of preterm birth in Nigeria is birth between
the age of viability and 36 completed weeks [2]. This could
follow spontaneous labour with intact membranes, preterm
premature rupture of the membranes (PPROM) and labour
induction or caesarean delivery for maternal or fetal
indications [3].

Itisaglobal public health problem asitis a major determinant
of neonatal mortality and morbidity worldwide. It is also the
second most frequent cause of death in children aged <5
years worldwide and has long-term adverse consequences
on health [3-5] including cerebral palsy, mental retardation,
vision impairment, hearing loss, asthma, learning disabilities,
attention deficit disorder, emotional problems [6-10] as well as
higher risk of insulin resistance and hypertension in adulthood
[11,12].
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The average global preterm birth rate (based on 184
countries) was 11%, yielding a total of 14.9 million preterm
delivery cases annually [5] with about 60-80% of all preterm
birth cases occurring in Africa and Asia [2,5]. In 50% of cases,
the cause of preterm labor is idiopathic. In a recent Lagos
study, 16.8% of the singleton live-birth deliveries were preterm
suggesting that preterm birth rate is still significantly high in
our environment [13]. It is associated with financial burden
and other difficulties like psychological distress such as
anxiety and depression experienced by couples and extended
family members [10].

Despite its impact on global health, little is known about
the mechanisms underlying spontaneous preterm birth
(sPTB) [3,10,14]. Antenatal prevention and prediction of
sPTB is therefore crucial to reduce the burden of morbidities
associated with this condition [15]. Efforts to predict, prevent,
and delay preterm births have had some, but limited success.
This includes identifying high-risk patients via risk factors
assessment and scoring systems, cervical length assessment,
fetal fibronectin assay and the use of progesterone, antibiotics
and tocolytics [16]. The use of biomarkers for sPTB could
also help to explain the possible mechanisms underlying
prematurity, develop predictive tools to identify high-risk
pregnancies, decrease the hospital cost, restrict the treatment
and identify new targets for intervention [16].

Leptin is a pleiotropic hormone that regulates not only body
weight but many other functions including normal physiology
of reproductive system [17]. Studies have shown association
between maternal serum leptin level and recurrent pregnancy
losses, intrauterine growth restriction, preeclampsia, and
gestational diabetes mellitus [17,18] However, there is limited
information on the association between maternal serum
leptin levels and preterm labour as well as its role in prediction
of preterm birth. The available literatures were inconclusive
on the relationship between maternal serum leptin levels
and preterm labour. While some agreed that women with
the highest quartile of leptin had reduced risk of sPTB, others
reported insignificant differences in leptin levels in relation to
preterm birth [16].

These findings were derived from non-Nigerian populations
as no study on African population was identified from
extensive search of literature. This gap in knowledge and the
huge burden of preterm birth in our environment endeared
the interest to carry out this study to contribute to the body
of knowledge on the relationship between maternal serum
leptin level and occurrence of preterm birth among Nigerian
women.

Materials and Methods

Study design and site

This was an analytical cross-sectional study conducted at

Lagos University Teaching Hospital (LUTH) and Randle General
Hospital (RGH) in Lagos, Nigeria over a nineteen month period
between 1 September, 2019 to 31t March, 2021. LUTH is a
tertiary institution located in Mushin Local Government Area
while RGH is a secondary health facility located in Surulere,
Lagos State. Both facilities cater for high risk pregnancies and
deliveries.

Study population

The study population comprised of two groups of
consecutively consenting pregnant women matched for
age and parity who met the specified eligibility criteria. The
participantsin the study group comprised of women with sPTB
between gestational ages of 28 and 36 weeks and participants
in the comparison group were women with gestational age 37
completed weeks but less than 42 weeks.

Eligibility criteria and sample size determination

The study group included women who had spontaneous
preterm vaginal birth who were sure of their last menstrual
period or who had early ultrasound scan to date their
pregnancy and who gave written informed consent. On the
other hand, women who had term birth between gestational
ages of 37 and 42 weeks, who were sure of their last menstrual
period or who had early ultrasound scan to date their
pregnancy and who gave written informed consent were
enrolled into the comparison group. Pregnant women with
uncertain gestational age, previous and present history of
preeclampsia/eclampsia, gestational diabetes mellitus, thyroid
diseases, and renal disorders were excluded from the study. In
addition, pregnant women with risk factors for preterm birth
such as premature rupture of membranes, previous history of
preterm birth, multiple gestations, coexisting uterine fibroids,
and cervical incompetence were also excluded from the study.

Sample size was calculated using the power analysis formula
for comparing means [19]. The calculated minimum sample
was one hundred and ninety.

Ethical consideration

The study was approved by the ethical committee of LUTH
(ADM/DCST/HREC/APP/2863) and written informed consent
was obtained from the participants prior to enrollment into
the study.

Participants’ recruitment, sample, and data collection

Study participants were recruited using convenient sampling
method until appropriate sample size was reached from the
labour ward. Participants in the comparison group were
matched for age (+ 2 years) and parity (+ 2) with those in the
study group.

Information was collected by direct interview and from
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the case notes using the data form. The researchers
avoided interviewer and response bias by ensuring that the
interview was conducted by trained interviewers in a relaxed
environment using a structured Proforma so that all the
participants answered the same questions. The questions
were asked in simple language understood by the participants
in a non-leading manner and adequate time was given to
respond to the questions without any prompting or urgency
in order to allow the respondents offer the correct answers to
the questions. The information included socio-demographic
data, estimated gestational age determined from the first
day of last menstrual period or from an early obstetric scan
(within the first 20 weeks) for participants who were unsure of
date or expected date of delivery, past obstetric and medical
history. The anthropometric measurements such as weight
and height were taken and body mass index was calculated
by division of body weight by the square of height in kg/
mZ2. Normal, overweight, and obese mothers were identified
based on BMI values of 18.5-24.9, 25.0-29.9, and = 30.0 kg/m?
respectively [19].

Five millilitres of venous blood were collected by
venepuncture at the antecubital vein from each eligible
participant into universal (plain) bottles immediately
after delivery. Serum leptin levels were estimated using
enzyme-linked immunosorbent assay kits manufactured by
Elabscience Biotechnology Inc., USA. The sample collection,
transport and storage was done accordingly based on the
manufacturers’ instruction and analysed in a pre-specified
standard laboratory.

Statistical analysis

(StataCorp, USA) Statistical software for analysis. Continuous
variables with normal distribution were expressed as mean
+ standard deviation and continuous variables that were not
normally distributed were presented as median (interquartile
range). Differences in continuous variables among those
with preterm birth and those with term birth were assessed
using Students’ test. Association between preterm birth and
categorical socio-biological variables was determined using
Chi-square test. Students’-test was used to compare the
mean serum leptin levels among the categories of women
who had preterm births based on gestational age at delivery.
One-way analysis of variance was used to compare the means
of maternal serum leptin levels among sub-categories of
women who had preterm births based on gestational age at
delivery and term birth. Post hoc Bonferroni pair-wise test was
conducted to determine where the differences lie. Univariable
and multivariable logistic analysis was conducted with
preterm delivery as the outcome and the serum leptin level
as the primary explanatory variable. The other confounding
variables were corrected for in the multivariable analysis using
a backward elimination method. Confidence level of 95% was
assumed with the level of significance set as P-value of <0.05
for all analysis.

Results

The mean age of the participants in the study group was
31.9 £ 2.6 years. Majority of the participants were within the
age range of 30-39 years. There was no statistically significant
difference in the socio-demographic characteristics between
participants within the study group compared with the
comparison group except in the booking status of women,
gestational ages and fetal birth weights (P-value < 0.001)

Statistical analysis was done using Stata version 16 (Table 1).

Table 1. Comparison of socio-biological characteristics of study participants.

Characteristics All participants (n=190) | Preterm, n=95 (%) Term n=95 (%) P-value
Age(years) Mean = SD 323+33 31.9+26 32.7+3.8 0.092*
20-29 63(33.2) 28 (29.5) 35(36.8) 0.515"
30-39 115 (60.5) 60 (63.2) 55(57.9)

240 12(6.3) 7(7.4) 5(5.3)

Marital status

Single 15(7.9) 4(4.2) 11(11.6) 0.060°
Married 175 (92.1) 91 (95.8) 84 (88.4)

Educational status

Primary 4(2.1) 4(4.2) 0(0) 0.129°
Secondary 71(37.4) 35(36.8) 36 (37.9)

Tertiary 115 (60.5) 56 (59.0) 59 (62.1)
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Ethnic groups

Yoruba 114 (60.0) 60 (63.2) 54 (56.8) 0.166"
Igbo 56 (29.5) 29 (30.5) 27 (28.4)

Others 20(10.5) 6(6.3) 14 (14.7)

Parity (Median, IQR) 2(1-3) 2(1-3) 2(1-3) 0.521

1 73 (38.4) 34 (35.8) 39 (41.0) 0.456"
>1 117 (61.6) 61(64.2) 56 (59.0)

?n::;’n“;a;;i)“dex kg/m? 203+38 289+36 29.7 +4.0 0475
Normal 12(6.3) 8(8.4) 4(4.2) 0.456"
Overweight 104 (54.7) 50 (52.6) 54 (56.8)

Obese 74 (39.0) 37(39.0) 37 (39.0)

Booking status <0.001"
Booked 74 (39.0) 57 (60) 81(85.3)

Unbooked 52 (27.4) 38 (40) 14 (14.7)

(leelztd“‘i;i:":gs)ge atdelivery | 345 (33 39) 33 (31-35) 39 (38-40) <0.001"
:\',::2:’;'33; ofbabyinkg | ;. 06 2.0 +0.64 334056 <0.001*
*Student’s t-test; * Fischer’s test; A Pearson’s Chi-square; ‘Mann Whitney U

The mean serum leptin was significantly higher among the
participants who had term birth as compared with those
who had preterm birth (1.75 ng/ml £ 0.67 vs 1.48 ng/ml +
0.72, P-value=0.007). The mean serum leptin levels were
lowest among women with very preterm births while women
with term babies had the highest mean serum leptin levels.
(P-value=0.006) (Table 2).

Post-hoc Bonferroni test revealed a statistically significant
difference between serum leptin levels among women with
very preterm births as compared to the leptin levels among
women with term births (P-value=0.007). However, there was
no statistically significant difference between the serum leptin

level among women with very preterm births and moderate-
to-late preterm births (P-value=0.262). Similarly, there was no
statistically significant difference between the mean serum
level of leptin among women with moderate-to-late preterm
births and women with term births (P-value=0.218) (Table 3).

Logistic regression analysis of the association between
maternal serum leptin and preterm birth showed statistically
significant relationship between serum leptin level and the
odds of having preterm births. For every unit increase in the
serum leptin level, there was 57% reduced odds of having
preterm birth among the participants (adjusted OR: 0.43,
95%Cl: 0.26 - 0.71, P-value=0.001) implying that, for every

Table 2. Comparison and relationship between Maternal Serum Leptin levels, Preterm and Term Deliveries.

Variable Preterm Delivery n=95 Term Delivery n=95 | P-value
Serum leptin levels (ng/mi) 1.48 +0.72 175 +0.67 0.007'
(Mean = SD)

Very preterm (28-31 Moderate-to-Late preterm

weeks) n=27 (32-36 weeks) n=68
Serum leptin levels (Mean + SD) 1.28£0.73 1.55+0.70 1.75 £ 0.67 0.006*

*Student's T-test; SD: Standard Deviation; ¥ANOVA: One-way Analysis of Variance
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Table 3. Post-Hoc Bonferroni Test showing the relationship between categories of preterm and term deliveries and maternal serum leptin
levels.
Very preterm (28-31 weeks) Moderate-to-Late preterm (32-36 | Term (= 37 weeks)
n=27 weeks) n=68 n=95

(M3§fi3e6ra‘1’::;tlfs-)L::e6§reterm P-value=0.262 - P-value=0.218
Term (237 weeks) n=95 P-value=0.007" P-value=0.218 -
*statistically significant pairwise difference
Table 4. Logistic Regression of the Association between Maternal Serum Leptin and Preterm delivery.

Univariable Multivariable
Variable . 95% Confidence Adjusted Odds | 95% Confidence | P-value

Odds ratio interval P-value Ratio interval
Serum leptin level 0.56 0.37-0.86 0.008" 043 0.26-0.71 0.001"
Age (years)
Mean maternal Age 1.00 0.95-1.06 0.904 0.99
Age category
20-29 1.00 Reference Ref 1.00 Reference Reference
30-39 1.36 0.74-253 0.325 1.35 0.64-2.82 0.431
=40 1.75 0.50-6.11 0.380 291 0.71-11.89 0.137
BMI (kg/m?)
Mean BMI value 0.95 0.88-1.02 0.157 0.97
Normal (18.5 - 24.9) 1.00 Reference Ref 1.00 Reference Ref
Overweight (25.0-29.9) | 0.46 0.13-1.63 0.231 0.32 0.08-1.31 0.113
Obesity (= 30.0) 0.50 0.14-1.81 0.290 0.44 0.10-1.85 0.262
*statistically significant at P-value<0.05

unit increase in serum leptin level, there was 2.3 folds odd of
having term birth (Table 4).

Discussion

Preterm birth remains an unresolved entity [3,10,14] and
despite its impact on global health, little is known about the
mechanisms underlying sPTB. Although mortality associated
with sPTB has been considerably reduced, in the last two
decades, preterm birth rates have rapidly increased worldwide
especially in Africa & Asia [2,5]. Prediction of sPTB through
identification of risk factors and determining the individual
risk for pregnant women is crucial to reducing the burden of
morbidities associated with this condition [15], as this allows
early action for preterm birth in utero transfer to tertiary
care centres, administration of corticosteroids necessary for
fetal maturity, administration of magnesium sulfate for its

neuroprotective effect and antibiotic treatment in case of
infection.

Our study aimed to examine the association between
maternal serum leptin level and preterm birth among Nigerian
women in Lagos, Nigeria. The findings of the study show that
maternal serum leptin levels were lower in women who had
preterm birth compared with those who had term birth (1.48
ng/ml + 0.72 vs 1.75 ng/ml £ 0.67; P-value=0.007). This is in
agreement with the findings of Fakor et al. and McDonald et al.
who reported reduced mean serum leptin levelsin pregnancies
complicated by preterm birth compared with the term birth
[20,21]. They reported that a higher level of leptin in pregnant
women could decrease the risk of preterm birth. [20,21]. This
was however, contrary to the findings of Kominiarek et al. who
concluded that there were no differences in leptin levels when
compared with term in a prospective cohort study [16]. The
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difference in our finding may be due to the difference in study
design and their study population which was predominantly
of Caucasian descent.

Studies have documented long-term sequelae of preterm
birth occurred mainly in babies delivered at gestational
age less than 34 weeks. Therefore, a delay in delivery would
contribute significantly to a decrease in neonatal morbidity
or mortality. The relationship between serum leptin levels
and preterm delivery was analyzed in our study by stratifying
the preterm group into two sub-groups: very preterm (28-
<32 weeks) and moderate-to-late preterm (32-<37 weeks)
based on gestational age at delivery (Table 3) [22]. There was
no significant difference in the maternal serum leptin levels
of the very preterm and moderate-to-late preterm groups
(P-value=0.097). The small sample size for sub-analysis may
be responsible for this. Further analysis revealed a statistically
significant difference in the serum leptin levels of the very
preterm and term groups (P-value=0.007). This finding
corroborates the documented hypothesis of rising leptin
levels over the course of pregnancy especially in the first and
second trimester [23,24], however, negates the pattern of
leptin level in the third trimester and postpartum in this study
thus implying that serum leptin levels may predict preterm
delivery in women with preterm contractions/labor before 32
weeks gestation similar to the findings of Fakor et al. [20].

Our study showed that low maternal serum leptin level was
an independent predictor of the odds of having a preterm
birth among Nigerian women. The odds of having a preterm
birth significantly increases by 43% for every unit decrease
in the maternal serum leptin level (adjusted OR: 0.43, 95%Cl:
0.26 - 0.71, p-value=0.001). Conversely, the odds of preterm
birth significantly reduces by 57% for every unit increase in
the maternal serum leptin level. This translates to a 2.3 folds
increased odd of having a term delivery per unit increase
in maternal serum leptin. It is therefore highly likely that
leptin played an inhibitory role in spontaneous myometrial
contraction as revealed in previous studies [25,26].

Preterm birth remains a significant cause of neonatal
morbidity and mortality. Preterm neonates who survive have
higher risk of long-term disabilities resulting in significant
medical, social, and economic burden on affected families,
health care systems and nation in terms of future lost
productivity in the household and the labor force [27].

This multicenter study is a relatively new area of research in
this environment that will provide evidence that will guide
further research on the subject matter. A major limitation of
the study is that its findings may not be generalizable and
representative of the general populationasitisahospital based
study. As a result, a population-based study is recommended
to confirm the findings of the study in the population.

In conclusion, our study has shown that maternal serum leptin

level is significantly lower in women who had spontaneous
preterm deliveries compared with term deliveries. Current data
are insufficient to determine the cut off value for prediction
of preterm birth in susceptible pregnant women with history
of preterm labour. In view of the findings in this study, it
is imperative to conduct a large multicenter prospective
longitudinal study to further confirm the findings of our study
and determine the optimal cut off value of maternal serum
leptin that reliably predicts the occurrence of preterm birth
among Nigerian women.
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