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ABSTRACT 

Background: Early pregnancy loss occurs in both natural and in-vitro fertilization mediated pregnancies. Clinical 
miscarriages occur in 8% of pregnancies. Most clinically apparent miscarriages occur during the first trimester and 
aetiology is often unknown. Aim: To determine and compare the level of serum leptin in cases of unexplained early 
pregnancy loss and previous normal pregnancies and to observe the association between level of serum leptin and 
pregnancy outcome. Methodology: This case control study was carried out on total of 77 pregnant women in first 
trimester attending outpatient department and indoor cases in Swaroop Rani Nehru hospital and Kamla Nehru 
Memorial hospital, Prayagraj over a period of twelve months from September 2018 to August 2019. Patients were 
divided in two groups: Group I (n=52) included women with history of previous abortion and group II (n=25) 
included women with history of no previous abortions. Serum level of leptin hormone was measured using enzyme 
linked immunosorbent assay (ELISA) technique. Result: In this study the mean serum leptin level was 19.554±7.50 
ng/ml in 1st sample at 5-8 week and 27.33± 9.705 ng/ml in 2nd sample at 9-12 week in cases with history of previous 
early pregnancy loss which was higher as compared to control (12.75±2.147 ng/ml and 17.62±6.53 ng/ml 
respectively) which was statically significant (p<0.0001). The mean serum leptin levels in pregnant women who 
aborted during study was higher (21.652±7.716 ng/ml at 5-8 weeks and 31.472±8.56 ng/ml at 9-12 weeks) than the 
women who had successful continuation of pregnancy (p<0.0001). Conclusion: Hyperleptinemia was associated with 
early pregnancy loss. Estimation of the serum level of leptin hormone could be used in cases of early pregnancy loss 
as a predictor of pregnancy continuation. 
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Early pregnancy loss is a growing problem all over the 
world. It occurs in both natural and in-vitro fertilization 
mediated pregnancies and is one of the most difficult areas in 
reproductive medicine because the etiology is often 
unknown. Early pregnancy loss is a heterogenous condition 
that has many possible causes including genetic, hormonal, 
metabolic, uterine, anatomical, infectious, environmental, 
occupational and personal habits, thrombophilia, or immune 
disorders. 1, 2 Leptin is one of the metabolic hormones that is 
identified as an adipocyte derived protein to modulate satiety 
and energy homeostasis. It is a 167- aminoacid polypeptide 
hormone, secreted mainly by adipocyte 3. Leptin can be 

produced by human ovarian follicles, both in granulosa and 
cumulus cell.4 It was seen that preovulatory follicles express 
leptin gene (ob gene) at the level of mRNA and gene. Thus, 
leptin resistance and/or hyperleptinemia leads to altered 
follicle functions.5 Leptin role in pregnancy was suggested as 
it is synthesized within the fetoplacental unit and is 
implicated in various reproductive functions such as the 
regulation of ovarian function, oocyte maturation, embryo 
development and implantation.6,7. Dysregulation of leptin 
metabolism and/or function may be implicated in 
pathogenesis of various disorder during pregnancy such as 
recurrent miscarriages, polycystic ovary syndrome, 
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gestational diabetes mellitus, pre-eclampsia and Intrauterine 
growth restriction.8,9 
Aims and objectives 

 To determine the levels of serum leptin in women 
with history of previous early pregnancy loss 
(cases) and previous normal pregnancies (control). 

 To compare the levels of serum leptin in women 
with history of early pregnancy loss and previous 
normal pregnancies. 

 To observe the association between levels of serum 
leptin and pregnancy outcome. 

Materials and methods 
This case control study was carried out on total of 77 

pregnant women in first trimester attending outpatient 
department and indoor cases in Swaroop Rani Nehru hospital 
and Kamla Nehru Memorial hospital, Prayagraj over a period 
of twelve months from September 2018 to August 2019. 
Patients were divided in two groups: group I (n=52) included 
women with history of previous abortion and group II (n=25) 
included women with history of no previous abortions. 
      Inclusion criteria -  

Criteria for selection of cases: All pregnant women with 
singleton pregnancy between 5 to 12 weeks of gestation with 
history of one or more miscarriage during natural or IVF- 
mediated pregnancy. 

Criteria for selection of control: Women with previous 
normal pregnancy with no history of abortion. 
      Exclusion criteria -   

Women with history of ectopic or molar pregnancy, 
chronic disease, any relevant hormonal treatment during or 
shortly before the current pregnancy, previous cervical 
cerclage and genitourinary infection. 

Procedure: For serum leptin level three millilitres of 
fasting venous blood sample was collected from patients in 
both groups under aseptic precautions by venepuncture, then 
put it in a clear plain test tube, after centrifugation, the 
separated serum was stored at - 20 degree centigrade until 
use.1st sample was taken at 5-8 weeks of gestation and 
second sample at 9-12 weeks of gestation. Serum level of 
leptin hormone was measured using enzyme linked 
immunosorbent assay (ELISA) technique. The mean 
absorbance for each standard, control and samples were 
calculated. The serum leptin level of the controls and 
samples was determined from the standard curve by 
matching their mean absorbance readings with the 
corresponding human leptin concentrations. Follow up of all 
patients was done up to 20 weeks to know the pregnancy 

outcome and documentation of abortion was done by 
ultrasound and histological examination. 

Statistical analysis: The unpaired ‘t’ test or chi-square 
test was carried out for continuous and categorical variables 
respectively and descriptive statistics were given as the mean 
SD. For all statistical analysis p<0.05 was considered as 
significant. 
Results 

Out of total 77 pregnant women, 67.53% (52/77) had 
history of previous abortion and 32.46% (25/77) had no 
history of previous abortion at time of study (table 1). 
Table 1: Distribution of cases 
Groups Patients Number Percentage 
I Pregnant with h/o abortion 52 67.53% 
II Pregnant with no h/o abortion 25 32.46% 
 Total 77 100% 

Out of total patients 32.46% (25/77) women had no 
previous miscarriage, 10.28% (8/77) women had 1 
miscarriage, 24.675 (19/77) had 2 miscarriage, 19.48% 
(15/77) cases had 3 miscarriage and 12.98% (10/77) had 
more than 3 miscarriage (table 2). 

Table 2: Obstetric history 
No. of Miscarriage Number Percentage 
0 25 32.46% 
1 8 10.28% 
2 19 24.67% 
3 15 19.48% 
>3 10 12.98% 
Total 77 100% 

Among 52 cases the serum leptin level in 1st sample (5-8 
weeks) ranged between (10.87- 36.97 ng/ml) with a mean of 
17.918±6.154 ng/ml; and in subsequent 2nd sample at 9-12 
weeks the mean serum leptin level was found to be 25.808 ± 
9.393 ng/ml; range (18.22- 51.11ng/ml) (table 3). 

Among control group, the mean serum leptin level in 1st 
sample (5-8 weeks) was 12.75 ±2.147; range (8.76 - 15.86 
ng/ml) and in subsequent 2nd sample at 9 - 12 weeks the 
mean serum leptin level was 17.627±6.404 ng/ml; range 
(11.95 - 39.54 ng/ml) (table 4). 

Table 4: Serum leptin level in group II 
Serum leptin   
(ng/ml) 

Range 
(min- max) 

Mean ± SD 
 

P  
value 

At 5 - 8th weeks 8.76 – 15.86 12.75±2.147 0.0007 
At 9 -12th weeks 11.95 – 39.54 17.627±6.404 

The mean serum leptin levels in pregnant women who 
aborted during study were 21.652±7.716 ng/ml at 5-8 weeks 
and at 9-12 weeks it was 31.472±8.56 ng/ml. Serum leptin 
hormone levels was high (p < 0.0001) in cases who aborted 
during the study (table 5). 

Table 3: Serum leptin level in group I 
Serum leptin 
(ng/ml) 

Range  
(min- max) 

Mean ± SD 
 

P 
value 

At 5- 8th week 10.87 - 36.97 19.477±7.501 0.0067 
At 9-12th week 18.22 – 51.11 24.183±9.705 
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Table 5: Comparison of serum leptin level in aborted group  
Aborted group 
        (n=36) 

Range (min- max) 
(ng/ml) 

Mean ± SD 
(ng/ml) 

    At 5- 8th weeks 11.95 - 36.97 21.652±7.716 
    At 9-12th weeks 15.01 - 44.6 31.472±8.56 
    P-value <0.0001 

 
Discussion 

In present study, majority of cases in both groups were of 
25-29 years of age. The overall mean age of group I was 
30.13±4.265 years while of group II was 28.92±4.137 years. 
The difference between the two group was statistically 
insignificant (p=0.243). This was in accordance to this study 
of Dorf et al (2016)10, Alhour et al (2015)11 and Baban et al 
(2010)12. 

The mean miscarriage rate in group I was 2.519±0.970. 
In present study, majority of pregnant women (44/52) with 
previous miscarriage had higher serum leptin levels (14.0 
ng/ml). Their absolute mean serum leptin was 19.554±7.50 
ng/ml in 1st sample at 5-8 weeks. In subsequent 2nd sample at 
9-12 weeks the mean serum leptin was found to be 
27.33±9.705 ng/ml. In accordance with present study, Dorf 
et al (2016) found mean serum leptin (ng/ml) levels as 
30.559±10.672 and 29.733±9.133 in 1st and 2nd sample 
respectively among cases 10. Baban et al (2010) also found 
higher serum leptin level in women with recurrent pregnancy 
loss (mean 21.03±6.35 ng/ml) as compared to control (mean 
8.54±1.87 ng/ml) 12. Zarei et al (2010) also found higher 
serum leptin level in women with immunological recurrent 
abortion (mean 23.71±3.2 ng/ml) 13. Laird et al (2001) found 
mean leptin levels as 18.1±2.93 ng/ml and 20.3±3.6 ng/ml in 
1st and 2nd sample respectively in patients with recurrent 
pregnancy loss14. Nanda et al (2012) observed increased 
maternal serum leptin concentration at 11-13 weeks gestation 
in pathological pregnancies that may subsequently lead to 
abortion 15.  Žaneta et al (2004) suggested that elevation of 
leptin level could be an indicator for the cessation of 
pregnancy naturally either at term or due to pathology at any 
time during gestation 16. 

In pregnant women with no history of abortion serum 
leptin level was in the range of 8.76 – 15.86 ng/ml at 1st 
sample (5-8th weeks) with mean serum leptin level 
12.75±2.147 ng/ml and at 2nd sample (9-12th weeks), range 
was 11.95-39.54 ng/ml with mean serum leptin level 
17.62±6.53 ng/ml. Similar was the observation of Laird et al 
(2001) with maternal serum total leptin levels elevated 
during pregnancy with alterations particularly during the 
second and third trimesters 14. 

In the present study, 32 patients (61.53%) in group I and 
four patients (16.0%) in group II aborted during study. 
Twenty patients (40.38%) in group I completed 20th weeks 
of gestation compared to twenty-one patients (84%) in group 
II. In aborted group, 44 cases (84.6%) with previous history 
of abortion had higher serum leptin levels (>14.0 ng/ml) 
while 19 patients (76%) with no history of abortion had 
higher serum leptin. Six patients (11.53%) in group I and 
three patients (12%) in group II had higher serum leptin level 
in both 1st and 2nd sample and completed 20 weeks. On the 
other hand, the aborted cases that showed higher level of 
leptin in both first and second sample were 8 (15.38%) and 3 
(12%) in the group I and group II respectively. In accordance 
with present study Dorf et al (2016) found twenty-nine 
patients (82.8%) in the control group completed 20th weeks 
of gestation compared to 13 patients (37.1%) in the study 
group10. 
Conclusion 

In the present study the mean serum leptin hormone level 
was higher in cases with history of previous early pregnancy 
loss. Higher level was also seen in cases who aborted during 
the study. Therefore, it was concluded that hyperleptinemia 
could lead to pregnancy loss. It is recommended that leptin 
hormone evaluation should be done within 12 weeks of 
gestation as most pregnancy losses occurred during the first 
trimester specially in cases of abortions where no specific 
medical cause for pregnancy loss is found. Leptin hormone 
could be used in cases of early pregnancy loss as a predictor 
of pregnancy continuation. However, our study was limited 
by a small study population and large scale studies are 
needed to confirm these results. 
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