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ABSTRACT 
 

Background: Pre-eclampsia remains a significant contributor to maternal and perinatal morbidity 
and mortality. Research into changes associated with the disease offers some hope into identifying 
predictive and prognostic factors. In recent times, serum leptin has attracted interest as a 
possible marker for the disease. The aim of this study was to determine and compare the serum 
leptin levels in normotensive and pre-eclamptic pregnant women attending antenatal clinic at 
the Delta State University Teaching Hospital, Oghara, Delta State, Nigeria.  

Methods: This was a prospective case-control study design at the Delta State University Teaching 
Hospital, Oghara, Nigeria in which sixty three pregnant women who received antenatal care and 
developed pre-eclampsia were recruited into the study. For each selected pre-eclamptic, a 
matched normotensive was selected as control. Serum leptin level was measured by radio-
immunoassay (RIA) ELISA. 

Results: There was a statistically significant difference in mean serum leptin levels between the 
normotensive and pre-eclamptic pregnant patients 15.11±4.81 ng/dl vs 38.98±8.66 ng/dl; 
p<0.001. Furthermore, there was a statistically significant difference in mean leptin levels 
between mild and severe pre-eclampsia; 16.49±8.22 ng/dl vs 39.03±8.58 ng/dl;p<0.001.  

Conclusion: This study revealed an association between serum leptin level and pre-eclampsia. 
Serum leptin may be a potential marker for pre-eclampsia and deserves further investigation. 
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INTRODUCTION 

Pre-eclampsia is a common complication of pregnancy associated with high maternal 
and perinatal morbidities and mortalities in both developed and developing 
countries.[1-4] In Nigeria, pre-eclampsia with eclampsia, is listed as one of the top 
three major causes of maternal mortality [5] Pre-eclampsia is a syndrome, defined as 
the onset of hypertension and proteinuria after 20 weeks of gestation in previously 
normotensive and non-proteinuric women. [6,7] Recently, It can also be diagnosed in 
the absence of proteinuria when there is evidence of maternal end-organ or 
uteroplacental dysfunction that is attributable to the disease condition. [7]  
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It affects approximately 2-10% of pregnancies worldwide and 
in Nigeria, it ranges from 2% to 16.7% with approximately 
37,000 women dying from pre-eclampsia annually. [3,8-
10]Considering the significant contribution of pre-
eclampsia/eclampsia to maternal and perinatal morbidity and 
mortality, a lot of effort has been devoted to understanding 
the pathophysiological basis of the disease. Although the 
precise mechanism of the disorder remains elusive, however, 
emerging consensus is that it is a complex polygenetic trait in 
which maternal and fetal genes as well as environmental 
factors are involved. [5,6,11] Recently, alterations in serum 
leptin have been considered as one of the pathophysiological 
basis underlying pre-eclampsia. [2] Leptin is a 16Kda non-
glycosylated polypeptide product of the obese (Ob) gene. [2] 
It is mainly produced and secreted by the white adipose tissues 
(fat cells) in proportion to its mass. [12,13] The gene encodes 
167 amino acids, located on the long arm of chromosome 7. 
[12,14,15] Leptin is also produced by the placenta16 and the 
placenta plays a role in increasing the maternal plasma leptin 
concentrations during pregnancy.  Emerging researches show 
that there is also an increase in serum leptin levels in pre-
eclampsia and leptin is classified as one of the maternal 
metabolic syndrome markers of pre-eclampsia. [6] 

The relationship between pre-eclampsia and serum leptin has 
continued to generate considerable interest among 
researchers. So far, studies on serum leptin in pregnancy have 
been mostly from the Middle East, Europe, and North America. 
[10-12,16] To date there are few studies on serum leptin in 
pregnancy in the sub-Saharan region, Nigeria inclusive. This 
study aimed to determine and compare the serum leptin levels 
in normotensive and pre-eclamptic pregnant women attending 
antenatal clinics at the Delta State University Teaching 
Hospital, Oghara, Delta State, Nigeria.  

MATERIALS AND METHODS 

Study design, population, and setting 

This prospective case-control study was conducted at the Delta 
State University Teaching Hospital, Oghara, Delta State over a 
period of 36 months (January 1, 2016- December 31, 2018). 
Pregnant women who received antenatal care and developed 
pre-eclampsia were recruited into the study. For each selected 
pre-eclamptic patient, the next presenting normotensive 
pregnant woman matched for age, parity, gestational age, and 
body mass index (BMI) was selected as control.  

Exclusion criteria 

Women with multiple gestations, molar gestation, eclampsia 
and HELLP syndrome, chronic hypertension, previous history of 
cardiac disease, diabetes in pregnancy, gestational diabetes 
mellitus, HIV, renal disease, and liver disease or who were 
having the disease in index gestation and non-consenting 
patients were excluded from the study. 

Sample size calculation 

The desired sample size was determined using the formula for 
a case-control study by Charan et al [17] with a standard 
deviation (obtained from a previous study =13.2 The minimum 

sample size for each group was 63 after adjustment for 10% 
attrition. 

Patients recruitment 

The purpose and nature of the research were explained to the 
participants and informed consent was obtained from 
participants, including guardians and/or spouses of patients 
less than 18 years of age. 

After counseling, patients who gave written consent were 
recruited into the study. Their blood pressure was estimated 
twice, 5 minutes apart (taking mean values) using a mercury 
sphygmomanometer desk type with an appropriate cuff in the 
semi-recumbent position after 5-10 minutes of rest. Their 
urine sample was analyzed using a dipstick urine and the result 
was interpreted as follows: 30mg/dl (+), 100mg/dl (2+), 
300mg/dl (3+), 1000mg/dl (4+) 

5mls of venous blood was drawn from the ante cubital vein 
from all the subjects following the application of a tourniquet 
under strict aseptic measures after 10 minutes of rest in a plain 
sterile bottle and analyzed for serum leptin. For those who 
developed pre-eclampsia in the second trimester and managed 
conservatively till the third trimester, a follow-up blood sample 
for leptin estimation was taken again in the third trimester. 
The serum leptin level was measured by radio-immunoassay 
(RIA) ELISA kits manufactured by GenWay Biotech Inc, San 
Diego, USA. The sample was collected into a microfuge bottle 
and analyzed immediately or stored at -20oC if analyzed within 
24 hours and at -70.0 oC after 24 hours. Serum (Substrate 
solution) was extracted after subjecting the sample to 
centrifugation. The wash solution, substrate solution, leptin 
standard, and calibrator diluents were reconstituted as 
specified by the manufacturer’s instructions. The absorbance 
of the resulting yellow product measured 
spectrophotometrically at 450 nm was proportional to the 
concentration of leptin. A standard curve was constructed by 
plotting absorbance values against concentrations of Standards 
and concentrations of unknown samples were determined 
using this standard curve. 

Statistical analysis 

All collected data were analyzed using the Statistical Package 
for the Social Sciences (SPSS) version 21. Test of statistical 
significance was done using the student’s t-test for continuous 
variables and chi-square tests for categorical variables and odd 
ratio calculated at 95% confidence intervals (CI). P-valve less 
than 0.05 (p<0.05) was considered as statistically significant. 

Ethical considerations 

Ethical approval was obtained from the ethical committees of 
the Delta State University Teaching Hospital (Reference 
number: DELSUTH/HREC//2014/029. 

RESULTS 

A total of 126 pregnant patients; 63 normotensive (controls) 
and 63 pre-eclamptic (cases), were recruited in this study. 
They were matched for age, gestational age, parity, and body 
mass index. The age range was between 15 to 39 years, with a 
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mean age of 30.56 ± 6.01 years in the normotensive group and 
30.17 ± 5.99 years in the pre-eclamptic group. This was not 
statistically significant (p=0.720), (table 1). The parity was 
between 0 to 6, with a median parity of 1 in both case and 

control groups. There was no difference in the mean body mass 
index between the two groups. 29.98 ± 4.96 kg/m2 in the 
control group and 30.23 ±5 .15 kg/m2 in the pre-eclamptic 
patients (p-value=0.780), (Table 1).  

Table 1. Socio-demograghic characteristics distribution of participants 
Variables Categories Normotensive 

N (%) 
Pre-Eclamptic 

N (%) 
P-value 

Age 15-19 4 (6.3) 4 (6.3) 0.720 
20-24 8 (12.7) 7 (11.1) 
25-29 14 (22.2) 15 (23.8) 
30-34 18 (28.6) 18 (28.6) 
35-39 17 (27.0) 18 (28.6) 
>39 2 (3.2) 1 (1.6) 

Parity 0 19 (30.2) 19 (30.2)  
1-2 27 (42.9) 26 (42.9) 
3-4 14 (22.2) 14 (22.2) 
≥5 3 (4.8) 4 (4.8) 

BMI 18.5-24.9 9 (14.3) 11 (17.5) 0.780 
25.0-29.9 20 (31.7) 18 (28.6) 
30.0-39.9 34 (54.0) 33 (52.4) 
40.0-49.9 0 (0) 1 (1.6) 

 
There was a marked difference in mean serum leptin levels 
between the two groups: normotensive and pre-eclamptic 
pregnant patients: 15.11 ± 4.81 ng/dl as compared to 38.98 
±8.67 ng/dl (OR=16.6, p<0.001, 95% CI:12.9-36.8)(Table 2). 
Among the pre-eclamptic patients, there was a difference in 
mean leptin levels according to the severity of pre-eclampsia.  
16.49 ± 8.22 ng/dl in mild pre-eclamptic group and 39.03 ± 
8.58 ng/dl in severe pre-eclamptic group (Table 3). This was 
statistically significant (OR=6.7; 95% CI=2.8-13.7, p<0.001).  

Table 2. Mean serum leptin levels in normal pregnant   
women (controls) and in pre-eclamptic women 

Variable Control group 
N=63 

Pre-Eclamptic 
group 
N=63 

P-value 

Serum Leptin  
Mean±SD (ng/ml) 

15.11±4.81 38.98±8.66 <0.001 

 
Table 3: Mean serum leptin levels according to the severity of 
preeclampsia 

Variable Mild 
preeclampsia 

N=17 

Severe 
preclampsia 

N=46 

P-value 

Serum Leptin  
Mean±SD 
(ng/ml) 

16.47±8.22 39.03±8.58 <0.001 

 

Three pre-eclamptic had the diagnosis made in the second 
trimester with a mean serum leptin level of 10.52 ± 2.07 ng/dl 
while the remaining sixty pre-eclamptic patients with mean 
serum leptin of 38.52 ± 4.63 ng/dl were made in third 
trimester.  The corresponding values in normotensive controls 
were 7.24 ± 3.11ng/dl and 11.27 ± 3.84 ng/dl respectively. The 
three patients who were managed conservatively to the third 
trimester (mean gestational age of 30.2 ± 1.6 weeks) had their 
mean serum leptin levels increased from 10.52 ± 2.07 ng/dl to 
35.78 ± 2.16 ng/dl. This was statistically significant 
(OR=4.0,95%CI=8.1-12.8, p<0.001) (Table 4). There was a 
statistical increase in serum leptin levels for both 
normotensive and pre-eclamptic patients whose BMI was 
greater than 30kg/m2 (Table 5). 

Table 4. Serial   serum  leptin levels in women who 
developed  pre-eclampsia  in second  trimesters  and 
followed-up to third trimester 

Variable(Control) 2ND  Trimester 
(N=3) 

3RD Trimester 
(N=3) 

P-Value 

Mean Gestaional  
Age 

25.1±0.5weeks 30.2±1.6weeks  

Mean Serum Leptin 
Level (ng/dl) 

10.52±2.0741 35.78±2.1583 <0.001 

Odds Ratio=4.0 ;95%CI=8.1—12.8 

Table 5: Association between body mass index and 
serum leptin levels 

Body Mass Index 
(BMI, kg/M2) 

Serum Leptin (ng/ml) P-Value 

<30 16.23±1.147                                                          0.592                                        

≥30 34.78±2.411 <0.001 
 

DISCUSSION 

This study was conducted to determine the serum leptin levels 
in normotensive and pre-eclamptic pregnant women and to 
compare the relationship between serum leptin levels and its 
severity in pre-eclampsia, a disease of many theories and 
significant contributor to maternal morbidity and mortality, 
especially in the third world countries.   

This study revealed that serum leptin levels in pre-eclamptic 
women were significantly elevated, compared to matched 
normotensive woman (38.98 ± 8.67 ng/dl vs 15.11 ± 4.81 ng/dl; 
OR=16.6, p<0.001, 95%CI:12.9-36.8). Our finding coincides 
with reports by UzmaIftikhar et al, Acromite et al, De-Knegtet 
al, Firdous et al, and EL Shahat et al. [2,6,18-20] Placental 
leptin expression and placental leptin proteins increased in 
pre-eclampsia and correlate with circulating levels. [18,21] In 
pre-eclampsia, placental ischemia/hypoxia triggers the 
cascade of events that ultimately results in the maternal 
manifestations of the disease which is responsible for the 
increase in leptin level and increase in inflammatory mediators 
and cytokines produced by monocyte/ macrophage. [19,22-24] 
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The higher concentrations of serum leptin in pregnancies 
complicated by pre-eclampsia are consistent with observations 
that placental expression of leptin mRNA is up-regulated in 
pre-eclamptic placentae [18], and leptin receptors trigger a 
noradrenaline turnover within the brown adipose tissue so that 
sympathetic activity is increased in the feto-maternal unit, 
stimulating fetal wastage and sudden intrauterine demise. [25] 
In contrast to our findings, some authors did not find any 
increase in serum leptin in pre-eclamptics. [26] Thomas Lami 
et al found that mean serum leptin levels were lower in pre-
eclamptic patients27 while Martinez-Abundis et al found 
unchanged circulating serum leptin levels in pre-eclamptics. 
[28]  

Our study demonstrated an association between serum leptin 
levels and severity of pre-eclampsia, the serum leptin levels 
were statistically higher in the severe group than in the mild 
group (39.03 ± 8.58 ng/dl vs 16.49 ± 8.22 ng/dl OR=6.7, 
95%CI=2.8-13.7, p<0.001). Our finding is similar to earlier 
reports by UzmaIftikhar and Salimiet et al., [2,29]  impaired 
renal function is a pathophysiological component of severe 
pre-eclampsia and the elevated levels of serum leptin 
concentrations may reflect reduced renal clearance. Also, 
higher serum leptin levels in severe pre-eclampsia may be due 
to possible haemo-concentration caused by the association of 
pre-eclampsia with reduced plasma volume. [30] More so, the 
exaggerated placental ischemia in severe pre-eclampsia may 
also explain the rapid increase in serum leptin levels 
concentrations during the late third trimester and in severe 
pre-eclampsia as placental hypo perfusion produces local 
hypoxia which consequently augments leptin gene expression 
in the placenta. [31]  

The fact that preeclampsia is a progressive disease is reflected 
in the increase in serum leptin levels of pre-eclamptic 
diagnosed in the second trimester and followed up to the third 
trimester. This finding is in line with earlier reports by Salimi 
and Masuyama et al. [29,32] The study also demonstrated an 
association between serum leptin levels and body mass index, 
the serum leptin levels were statistically higher in patients 
with higher body mass index, (P<0.001). This is similar to the 
report by Agbogu-Ike et al. [33] 

Limitations  

Although the study period (2016–2018) may be considered 
outdated, it still highlights the issue of elevated leptin levels 
in women with pre-eclampsia. The methodology used in this 
study could not conclude if the significant difference in serum 
leptin levels is a cause or consequence of pre-eclampsia. 
Hence, further studies will be required to demonstrate this 
significant difference in serum leptin levels in our women 
(cohort study involving serial blood samples throughout 
pregnancy starting from the first trimester).  

CONCLUSION 

This study has shown that there is a marked increase in serum 
leptin level in pre-eclampsia compared to normotensives and 
there is also an association between serum leptin and the 
severity of pre-eclampsia among pregnant women in Nigeria. 

However, whether this association is causal or casual would 
need to be determined by further studies. 
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