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Abstract

Background: Pre-eclampsia is a multi-systemic disease with its attendant increased maternal and perinatal morbidities
and mortality. It has been hypothesized that leptin contributes immensely to the natural history of pre-eclampsia.
However, there is considerable disagreement in the reports of existing research work on the link between fetomaternal
serum leptin levels and pre-eclampsia.

Objective: To determine and compare the maternal and umbilical cord sera levels of leptin in women with pre-
eclampsia and healthy pregnant women.

Study design: This is an analytical cross-sectional study.

Methods: The study involved consenting 120 pregnant participants (60 on each arm). Pregnant women diagnosed
with pre-eclampsia constituted the investigation group, while the controls were normotensive pregnant women. They
were matched for maternal age and body mass index. Venous blood specimens were obtained from the participants
for assessment of the serum leptin concentration while umbilical cord blood samples were obtained following delivery
of the neonate in advance of the removal of the placenta. The collected blood samples were analysed for the levels of
leptin in a blinded pattern. The primary outcome measures were maternal serum leptin levels and umbilical cord serum
leptin levels.

Results: Mean maternal serum leptin concentration in the pre-eclampsia group was significantly higher than that in
the control group (24.88 = 3.92 vs. 15.03 £2.98ng/mL, p <0.001). Similarly, maternal serum leptin concentration was
significantly higher in participants with severe pre-eclampsia compared with those with mild pre-eclampsia (25.91 = 3.5
vs. 22.83 = 4.02ng/mL, p=0.003). However, the mean umbilical cord serum leptin level in the pre-eclampsia group
was significantly lower than in the control group (6.43 £2.08 vs. 7.27 =£2.24; p=0.034). There was a weak positive
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correlation between maternal serum leptin level and neonatal umbilical serum leptin level in the pre-eclamptic group

(r=0.21, p=0.04).

Conclusion: Maternal serum leptin concentration is significantly increased in women with pre-eclampsia, compared
with their normotensive counterparts. This increase becomes even more pronounced as the severity of the disease
progresses. Maternal serum leptin assessment has the potential to become a veritable tool in the diagnosis and monitoring

of pregnancies complicated by pre-eclampsia.
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Introduction

Pre-eclampsia is a multi-system disease consisting of
new onset hypertension and proteinuria after 20 weeks of
gestation."? The clinical presentation of pre-eclampsia
occurs as the result of a spectrum of microangiopathy of
vessels in affected organs, especially the brain, liver, kid-
ney, and placenta. The risk of adverse maternal or foetal
outcome is significantly increased in pregnancies com-
plicated by pre-eclampsia. Although there is considerable
evidence that most of the clinical manifestations of the
disease are due to angiogenic imbalance and widespread
endothelial malfunction, the exact aetiology of this syn-
drome remains largely unknown.'* Some studies have
advocated that endothelial impairment, vasoconstriction,
placental ischaemia, and increased coagulation, which
are seen in pre-eclampsia, are attributable to a hitherto
unknown serum factor that is produced by trophoblastic
tissue.* This factor known as leptin may be a component
of the immune system.

Multiple data from previous works in this area have
demonstrated some links between leptin, inflammatory
cytokines, and pre-eclampsia.”® The structure of leptin is
closely related to that of cytokines.” Leptin may, therefore,
have an important role in human diseases like pre-eclamp-
sia in which the underlying pathophysiology is a sterile
inflammatory response.® In addition, pre-eclampsia has
been associated with increased maternal plasma leptin
concentration,®® giving rise to the hypothesis that leptin
may be implicated in the pathophysiology of the disorder.>
The above gives grounds to the suspicion of a possible
connection between serum concentration of leptin and
umbilical cord blood levels in women who have pre-
eclampsia and their newborn or infants.

Leptin, the first adipokine to be discovered, is a 16-kDa
polypeptide hormone made up of 167 amino acids. In
human beings, leptin is encoded by the LEP gene (obesity
gene), which is situated on the long arm of chromosome
7 (7q32).'° Umbilical cord blood leptin originates from
tissues of the developing foetus. In the serum, leptin is
detectable at about 18 weeks gestation and increases to

significant levels after 34 weeks of gestation, a period dur-
ing which the foetus begins to develop adipose tissue.!!

Apart from its role in pregnancy, leptin has been impli-
cated in the development of hypertensive disease by some
researchers such as previously documented by Narkiewicz
et al.* and Villarreal et al.'” Evidence has indicated that
pregnant women with pre-existing hypertension possess
an increased chance of developing pre-eclampsia, but
the exact contribution of leptin, however, is yet to be com-
prehensively investigated.'> While some previous studies
by Villarreal et al.'> and Sattar et al.'"* concluded that
pre-eclampsia did not affect serum leptin concentration,
contrastingly, Laml et al.,'* Teppa et al.,”” Briana and
Malamitsi-Puchner!'® have demonstrated significantly ele-
vated leptin levels in pre-eclamptic women. With many of
these works showing conflicting results in the relationship
between leptin and pre-eclampsia, there is a need for fur-
ther research on this relationship, as leptin is presumed to
play a significant role in the prediction, prevention, and
treatment of pre-eclampsia in the near future. Most of the
research done on leptin in pregnancy and pre-eclampsia
was carried out on Caucasians, while there exists a paucity
of similar works among pregnant Black African women
who have a significant burden of the disease prevalence,
morbidity, and mortality.

The primary site of leptin synthesis is the adipocytes
and in adult life, leptin concentration is directly related to
body fat content and to the level of nutrient intake. In
infancy, there is also a positive relationship between con-
centrations of leptin in umbilical cord blood at birth and
neonatal birthweight or neonatal adiposity.'” Furthermore,
several works have demonstrated that the placenta secretes
the hormone in significant quantities.'®!® Since placental
leptin makes significant contributions to intrauterine
growth of the foetus'* and pre-eclampsia remains the com-
monest aetiology for intrauterine growth restriction,?
it will be of great interest to assess the concentration of
leptin in babies born to pre-eclamptic mothers. Thus, the
purpose of this comparative cross-sectional study was to
determine and compare the maternal and umbilical cord
sera blood levels of leptin in women diagnosed with
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pre-eclampsia and controls (normal healthy pregnant
women).

Method

This analytical cross-sectional study was carried out
among pregnant women at Nnamdi Azikiwe University
Teaching Hospital (NAUTH), Nnewi, Nigeria from
20 March 2020 to 31 September 2020. Ethical approval
for the study protocol was sought and approved by the
NAUTH Nnewi Ethics committee on 19 March 2020
(Ref no. NAUTH/CS/66/VOL.13/013/2019/100). All
participants of the study gave written informed consent.
The authors adhered to STROBE Guidelines.

The inclusion criteria were pregnant women aged 18—
45years with pre-eclampsia. Matched healthy pregnant
women without pre-eclampsia formed the control group.
Those excluded from the study were participants with the
following medical disorders in pregnancy: chronic hyper-
tension, diabetes in pregnancy, multiple pregnancy, retro-
viral disease and renal disease, and history of smoking or
malignancy in the past 6 months.

The lowest acceptable sample size was calculated by
applying the formula for comparison of means between
two groups for quantitative data by Charan and Biswas.?!
N=2 SD? (Z,,+Zy)*/d>, where STD is the standard
deviation=from Asnafi et al.’ Z ,=Z,=1.96 (from
Z table) at type 1 error of 5%, Zy=7,,,=0.842 (from Z
table) at 80% power, d=effect size=difference between
mean umbilical cord leptin concentration in both groups.
At 10% attrition rate, 60 patients were recruited in each
group (60 pre-eclamptic women and 60 normotensive
pregnant women).

Subjects recruitment

Participants were enlisted consecutively from consenting
gravid women attending the antenatal clinic or labour ward
of NAUTH, Nnewi. Cases were women with pre-eclamp-
sia, while the controls were other healthy pregnant women
accessing antenatal care or labour ward services without
a diagnosis of pre-eclampsia. The cases and controls were
matched for age (*2 years), and body mass index (BMI;
+5kg/m?). Eligible subjects were counselled and their
consent was obtained prior to recruitment. The enlistment
of cases was sustained until the required sample size had
been attained.

Study procedure

The participants rested for a minimum of 5 min, adhering
strictly to the standard procedure; their blood pressure was
measured using a standard mercury-in-glass sphygmoma-
nometer (Accosson, UK) with an appropriate adult cuff
size for each subject and recorded.

For venous blood sample collection, the subject was
seated in a comfortable position or lying comfortably in
bed. A tourniquet was fastened above the vein of interest
on the limb. The skin over the identified vein was cleaned
with methylated spirit swab. Thereafter, about 4mL of
blood was withdrawn from the vein and transferred to a
previously code-labelled plain sample bottle (to ensure
that the senior medical laboratory scientist was blinded to
the study and control samples). The sample was allowed to
clot for about 2h and then spun in the centrifuge at 2500
rpm for 10 min. The serum obtained was refrigerated until
analysis was carried out by the collaborating senior medi-
cal laboratory scientist in a blinded pattern at the Chemical
pathology laboratory of NAUTH, Nnewi. Maternal blood
sample was collected at the point of diagnosis of labour
or once the decision to undertake caesarean section was
taken.

Following delivery, 10mL of blood was collected
aseptically from the umbilical vein just after securing the
cord and before cleavage of the placenta. The sample was
transferred to a plain bottle previously labelled with the
subject’s code. The sample was allowed to clot, the serum
was extracted by centrifugation at 2500 rpm for 10 min
and stored at —20°C for subsequent analysis as for the
maternal serum. In addition, the neonatal birthweight,
head circumference, Apgar score, length, and ponderal
index were recorded.

The quantitative detection of leptin concentration was
executed using Leptin (human) ELISA (enzyme-linked
immunosorbent assay) Kit (manufactured by BioVision,
Inc. USA). The kit is an in vitro enzyme-linked immuno-
sorbent test for the empirical assessment of human leptin.
This assay makes use of a human leptin-specific antibody
coated on a 96-well plate. Following reactions and sub-
sequent colour change, the intensity of the colour was
assessed at 450 nm by spectrophotometry to determine the
concentration of leptin. The lowest detectable level of lep-
tin was 2 pg/mL, while the detection range was 2—400 pg/
mL. The intra-assay reproducibility was CV <10% and
inter-assay was CV < 12%.

Dipstick urinalysis was done using a clean-catch mid-
stream urine sample having cleaned the vulva with clean
water before micturition and subsequently, collection of
the urine sample from the middle of a continuous urine
stream, into a clean specimen bottle. For subjects already
on urethral catheterization, urine sample from the urinary
catheter were assessed. Dipstick urinalysis was carried out
on the urine sample by the researcher or a trained research
assistant using the Medi Test Combi 2 (Neumann-Neander
Str.6-8 52355 Diiren Germany) dipstick urinalysis strip in
accordance with the manufacturer’s directives. The result-
ing colour transformation on the test strip was compared
with the reference ranges on the strip canister.

Proteinuria was classified as significant when the
concentration of protein in a 24-h urine sample equals or
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exceeds 300 mg, or the detection of two plusses (++) on
dipstick in at least two urine samples assessed at intervals
not less than 4-6h apart.”? Pre-eclampsia was defined as
the presence of hypertension and significant proteinuria
‘arising de novo after the 20th week of pregnancy in a pre-
viously normotensive and nonproteinuric woman’.?

The primary outcome measures were maternal serum
leptin levels and umbilical cord serum leptin levels in both
groups, while the secondary outcome measures were
APGAR score and mean birthweight in both groups.

Statistical analysis

Following collection, entry, and checking of the data, the
participants’ codes were broken. The data collected were
analysed using Stata version 14 (StataCorp USA, 2015).
Descriptive statistics were computed for all relevant data
and shown as frequency tables and charts. Normality test-
ing was done. The association between maternal serum
leptin level and neonatal umbilical cord serum leptin level
was tested using Pearson’s correlation coefficient. The
mean serum leptin levels of pre-eclamptics and normoten-
sive cases were compared using the Student’s z-test.
Univariable and multivariable logistic backward linear
regression models were used to control for covariates and
confounders for pre-eclampsia. Statistical significance
levels were set at p value <0.05.

Results

During the study period, out of the 76 and 426 participants
in the pre-eclamptic and control groups, respectively,
that were assessed for eligibility, 63 participants with
pre-eclampsia and 60 participants in the control group
were recruited into the study. Three participants with
pre-eclampsia had incomplete results and were excluded
from the study. Thus the results of 60 participants with
pre-eclampsia and that of 60 controls were used for the
analysis. This is shown in Figure 1.

The baseline characteristics including age, GA, parity,
and BMI were similar in both groups as shown in Table 1.

The differences in the mean levels of the measured
clinical variables between the pre-eclamptic and control
groups are shown in Table 2. The maternal serum leptin
levels in the entire participants ranged from 10.4 to
32.1ng/mL. This level was significantly higher in the pre-
eclamptic group than in the control group (24.88 = 3.92 vs.
15.03 +=2.98ng/mL; p=<0.001). In addition, there was a
significant difference in the mean umbilical serum leptin
level in both groups (6.43 =2.08 vs. 7.27 £2.24ng/mL;
p=0.034). There was a positive correlation between the
maternal serum leptin concentration with umbilical cord
serum concentration (#=0.21, p=0.04) in the pre-eclamp-
tic group as shown in Figure 2. However, there was no

correlation between maternal serum leptin and umbilical
cord serum leptin in the control group (r=0.23, p=0.07).
This is shown in Figure 3. There was a statistically signi-
ficant difference in the neonatal APGAR scores at the
Ist (7.33 £1.99 vs. 8.65*1.28, p<0.001) and 5th min
(8.60*x1.04 vs. 9.40*+0.76, p<0.001) between the
pre-eclamptic and control groups. Also, the mean foetal
birthweight was statistically lower in babies delivered
by pre-eclamptic women when compared with babies of
the control group (2131.18 =709.59 vs. 3171 £553.72 g;
p<<0.001). The details are shown in Table 2.

The differences in the mean levels of the measured
clinical variables between the degrees of pre-eclampsia
within the case group are shown in Table 3. The BMI,
neonatal birthweight, neonatal ponderal index, and
umbilical cord serum leptin level were similar in both
groups (p>0.05). However, the mean arterial pressure
(MAP; 129.11 = 10.5mmHg vs. 118.93 £8.6; p<0.001)
and the maternal serum leptin level (25.91*=3.5 vs.
22.83 £4.02ng/mL; p=0.003) were significantly higher
in cases with severe pre-eclampsia than in those with mild
pre-eclampsia. This is shown in Table 3.

The relationship between maternal serum leptin and
pre-eclampsia is shown in Table 4. After correcting for
age, gestational age (GA), parity, and BMI, the result
showed that for every unit increase in serum leptin, the
odds of diagnosing pre-eclampsia increased by about two-
fold (adj OR: 2.01, 95% CI=1.43-2.82, p value <0.001).

In the pre-eclamptic group, there was a weak correlation
between the BMI and maternal serum leptin concentration
(r=0.302, p=0.018), while there was a strong positive cor-
relation between the two variables in the normotensive
group (r=0.722, p<0.001). However, maternal serum lep-
tin levels correlated positively with the umbilical cord lep-
tin levels in the pre-eclamptic group (»=0.21, p=0.04).
This is shown in Figure 2.

In terms of mode of delivery, 71.7% (n=43) of the
women in the pre-eclamptic group delivered through
caesarean section, while only 28.3% (n=17) delivered
vaginally. Conversely, 16.7% (n=10) in the control group
delivered through caesarean section, while 83.3% (n=>50)
delivered vaginally. Also, 50.0% of babies delivered in the
pre-eclamptic group, and 47.0% in the control group were
females. This is shown in Table 5.

Discussion

The principal findings of the study are that the mean mater-
nal serum leptin concentration in the pre-eclamptic group
was significantly higher than that in the non-pre-eclamptic
group (24.88+3.92 vs. 15.03*+2.98ng/mL, p<<0.001)
and maternal serum leptin concentration was significantly
higher in severe pre-eclamptic participants compared with
those with mild pre-eclampsia (25.91 £3.5 vs. 22.83 %
4.02ng/mL, p=0.003). In addition, the mean umbilical
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All women presenting to the ante natal clinic or labour ward within the study period.

(n=1,105)

l

With Pre-eclampsia

(n=76)

|

Without Pre-eclampsia

(n=1,029)

Assessed for Eligibility (Pre-
eclampsia group)
(n=176)

Not assessed

> (n = 603)

\ 4

Assessed for Eligibility
(Control group)
(n=426)

Excluded from the study (n =13)

11 did not meet inclusion
criteria (retroviral disease=5, p
multiple gestation = 1, chronic
hypertension =2, diabetes=3)

2 declined consent

Excluded from the study (n =366)
340 did not match cases at
hand.

19 did not meet inclusion
criteria (retroviral
disease=12, twin gestation =
2, chronic hypertension = 4,
diabetes =1)

7 declined consent.

Recruited with Pre-
eclampsia
(n=63)

Excluded from final
analysis
(n=3).

3 collected sample
pairs were incomplete

Recruited without Pre-
eclampsia
(n=60)

Excluded from final
analysis
(n=0)

Analysed (n = 60)

Analysed (n = 60)

Figure |. Flow chart of the study.

cord serum leptin level in the pre-eclamptic group was sig-
nificantly lower than in the control group (6.43 =2.08 vs.
7.27 £2.24; p=0.034). There was a weak positive correla-
tion between the maternal serum leptin concentration with
umbilical cord serum concentration (#=0.21, p=0.04).
Overall, the results showed the mean maternal serum
leptin level among the participants with pre-eclampsia,
when compared with the normotensive group, was sig-
nificantly higher (»p <0.001) in the pre-eclamptic group. In

a similar study by Teppa et al.'’> in 2000, they concluded
that maternal leptin concentration increases in pre-eclamp-
sia in comparison to normotensive pregnancies (41.8 = 5.6
vs. 25.9 £4.1ng/mL, respectively, p=0.01). The Teppa
et al. study differs from our current study, because they
include three arms of the study group, namely 18 normal
and 18 pre-eclamptic patients matched by pre-pregnancy
BM]I, and 18 never-pregnant women matched by BMI with
the pregnant groups. In addition, the Teppa et al. study
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Table I. Socio-demographic characteristics of the study participants.

Variable Pre-eclamptic group (n=60) Control group (n=60) t value p value
Age 29.58 +5.21 29.26 £ 3.46 0.39 0.69
Parity 1.15+1.28 .38+ 1.34 -0.97 0.33
Maternal weight 89.03 =85.42 85421273 1.07 0.09
Maternal height 169.91 = 6.09 168.78 = 6.58 0.97 0.33
Maternal BMI 30.83+3.10 29.99+4.14 1.24 0.21
Pre-eclamptic group (n=60) Control group (n=60) Total X*(p)

Educational status

Primary 4 (6.67) 8 (13.30) 12 (10.00) 2.66 (0.26)

Secondary 39 (65.00) 31 (51.67) 70 (58.33)

Tertiary 17 (28.30) 21 (35.0) 38 (31.67)
Occupation

Artisan 6 (10.00) 10 (16.70) 16 (13.31) 6.73 (0.24)

Civil Servant 5(83) 10 (16.7) 15 (12.50)

Housewife 5(8.30) 8 (13.30) 13 (10.83)

Others 4 (6.67) 6 (10.00) 10 (8.33)

Student 9 (15.00) 6 (10.00) 15 (12.53)

Trader 31 (51.67) 20 (33.3) 51 (43.50)

Table 2. Comparison of mean maternal leptin level, mean neonatal umbilical cord leptin level, and certain feto-maternal outcomes
between pre-eclamptic women and healthy normotensive pregnant women.

Variable Pre-eclamptic group (n=60) Control group (n=60) t value p value
(Mean =STD) (Mean = STD)

Gestational age (weeks) 33.83£3.35 37.65+247 7.10 <0.001*
Maternal serum leptin level (ng/mL) 24.88 +3.92 15.03£2.98 15.47 <0.001*
MAP 125.71 £ 10.95 82.99 =4.98 27.48 <0.001*
Birthweight (g) 2131.18 £709.59 3171 £553.72 -8.94 <0.001*
Length of neonate (cm) 44.45+3.20 48.01 = 3.68 -5.65 <0.001*
Apgar score | 7331199 8.65*1.28 -4.29 <0.001*
Apgar score 5 8.60 = 1.04 9.40=0.76 -4.78 <0.001*
Ponderal index (g/cm?®) 2.68+0.54 2.92+0.72 -2.08 <0.001*
Umbilical cord serum leptin (ng/mL) 6.43 +2.08 727 +2.24 -2.14 0.034%*

Abbreviations: BMI=body mass index; STD =standard deviation; MAP =mean arterial blood pressure.

*Significant p value < 0.05.

evaluated free leptin concentration, which was not evalu-
ated by the current study that evaluated the total leptin. In
contrast to the findings in our study, Dalamaga et al.> in
2011 did not find any statistically significant difference in
the maternal serum leptin levels between the pre-eclamp-
tics and normotensive controls (p=0.15). Although the
intra-assay coefficient of variation and inter-assay coeffi-
cient of variation of the two tests utilized for leptin deter-
mination were similar, serum leptin levels were measured
using radioimmunoassay (LINCO Research, St. Charles,
MO), while in the present study, it was ELISA Kit (manu-
factured by BioVision, Inc. USA). The Martinez-Abundis
et al.?* study evaluated the serum leptin levels in pre-
eclamptic parturients and in normotensive pregnant
women, the inclusion and exclusion criteria were similar

to the present study; however, the authors concluded
that there were no significant differences in serum leptin
concentrations between the participants with mild or
severe pre-eclampsia and normotensive pregnant women
(»>0.05). In an extensive systematic, review of which
leptin was evaluated in 91 studies in 2020, Daskalakis
et al.® revealed that there was generally an increased level
of leptin in pre-eclampsia across all the trimesters. Unlike
our current study, the aim of the systematic review by
Daskalakis et al. was to accumulate the current literature
evidence in order to examine the pattern of serum adi-
pokine levels among pre-eclamptic women, and not aimed
exclusively to compare pre-eclamptic and normal pregnant
women. This increase was observed in both mild and
severe pre-eclamptic women.
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Figure 2. Scatterplot showing the level of linear correlation
between maternal serum leptin and umbilical cord serum leptin
in the pre-eclamptic group (r=0.217, p=0.04).

Figure 3. Scatterplot showing the level of linear correlation
between maternal serum leptin and umbilical cord serum leptin
in the control group (r=0.235, p=0.07).

Table 3. Comparison of mean maternal leptin level, mean neonatal umbilical cord leptin level and certain feto-maternal outcomes

between severe pre-eclamptic and mild pre-eclamptic women.

Variable

Degree of pre-eclampsia t value p value
Mild (n=20) Severe (n=40)
(Mean = SD) (Mean = SD)
BMI (kg/m?) 29.85+2.36 31.32£3.33 -1.768 0.053
MAP (mmHg) 11893 £86 129.11 £ 105 -3.745 <0.001
Maternal serum leptin level (ng/mL) 22.83 =4.02 2591 =35 -3.062 0.003
Birthweight (g) 1986.8 =476.47 2203.38 = 796.94 =-1.117 0.269
Length of neonate (cm) 44.2+3.22 44.58 +3.23 -0.424 0.673
Ponderal index (g/cm?®) 2.53*04 276 +0.6 -1.59 0.117
Umbilical cord serum leptin level (ng/mL) 6.29 = 1.58 651+23 -0.39 0.698
Severe pre-eclampsia =severe hypertension (BP = 160/110) with significant proteinuria.
Mild pre-eclampsia severe =blood pressure (< 160/1 10) with significant proteinuria.
*Significant p value < 0.05.
Table 4. Risk factors for pre-eclampsia in the study population.
Univariable Multivariable
Unadjusted 95% confidence p value  Adjusted odds 95% confidence p value
odds ratio (OR) interval ratio (adjOR) interval
Maternal serum leptin (ng/mL) 2.13 1.56-2.91 <0.001 2.0l 1.43-2.82 <0.001
Umbilical cord serum leptin (ng/mL)  0.83 0.70-0.98 0.03 0.76 0.50-1.15 0.19
Age (years) 1.02 0.94-1.11 0.51 0.96 0.74-1.16 0.55
Parity 0.88 0.65-1.19 088 098 0.39-2.43 0.96
Gestational age | 0.924-1.09 0.93 1.06 0.85-1.32 0.57
ABMI (kg/m?) 1.06 0.96-1.17 0.21 0.93 0.66-0.66 0.68

In our study, the mean umbilical cord serum leptin in
neonates of pre-eclamptics was significantly lower than
that among babies of normotensive participants. Although
this difference was statistically significant, it contrasts

with the findings of @degérd et al.,® who noted a higher
concentration of umbilical cord plasma leptin in infants of
pre-eclamptic mothers in comparison to infants of normo-
tensive participants (p <0.01). In a recent study by Madny
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Table 5. Mode of delivery and neonatal sex in both groups.

Variable Pre-eclamptic group Control group Total Freq (%)
(n=60) (n=60) (n=120)
Route of delivery
Caesarean section 43 (71.67) 10 (16.67) 53 (44.17)
Vaginal 17 (28.30) 50 (83.30) 67 (55.83)
X?=35.94 p<0.0l
Gender of neonates
Female 30 (50.00) 28 (46.67) 58 (48.33)
Male 30 (50.00) 32 (53.30) 62 (51.67)

in Egypt, umbilical cord leptin concentrations were found
to be significantly higher in women with pre-eclampsia
than in the non-pre-eclamptic controls (6.65* 1.11 vs.
4.04 = 1.10ng/mL respectively, p <0.01).

The mean maternal serum leptin level in our study was
significantly higher in severe pre-eclampsia in comparison
to mild pre-eclampsia (25.91 £ 3.5 vs. 22.83 = 4.02ng/mL;
»=0.003), whereas there was a non-statistically significant
increase in the mean serum concentration of umbilical cord
leptin in severe pre-eclamptics compared with mild pre-
eclamptics (6.51 £2.3 vs. 6.29 = 1.58 ng/mL, p=0.698).
This is generally in keeping with the findings in the work
by Madny,?’ Narkiewicz et al.* and Acromite et al.,”® all of
which showed that umbilical cord leptin levels increase
with increasing severity of maternal disease.

The results of this study showed a weak positive
correlation between the maternal serum leptin concentra-
tion with umbilical cord serum concentration (»=0.21,
p=0.04). This is similar to the work by Madny?” in Egypt,
in which there was a positive linear correlation between
maternal and umbilical cord leptin (»=0.602, p<0.01).
It is also similar to the findings of the work by Panjeta
et al.,'® in which there were positive correlations between
maternal and umbilical cord leptin concentrations among
pre-eclamptic subjects (r=0.687, p<<0.001) and among
normotensive pregnant controls (#=0.407, p=0.044).
The possible reason for the weak positive correlation
was that the majority of the women with pre-eclampsia
had a severe form of the disease, necessitating pre-term
delivery since the average GA at delivery was 33.83 = 3.35
weeks.

The data in the field of association between maternal
and neonatal leptin levels in women with pre-eclampsia
were heterogeneous for the following reasons. First, most
likely, the level of maternal serum leptin is correlated with
the severity of pre-eclampsia. According to several stud-
ies, women with severe pre-eclampsia had higher levels
of maternal serum leptin.?*° However, others reported
the opposite*! or no association between leptin level and
severity. Second, in the vast majority of investigations, late

second and third trimester levels of serum leptin were
observed to be increased in women with clinical pre-
eclampsia. When compared with pregnant women who
had straightforward pregnancies, pre-eclamptic leptin
levels do not peak between weeks 28 and 32, but instead
continue to rise significantly, only to drop again after
delivery. Furthermore, variations in leptin levels did not
account for variations in disease severity resulting from
ethnic differences.?? Finally, early- and late-onset pre-
eclampsia may have distinct leptin profiles,* with higher
levels discovered in several investigations in women with
carly onset pre-eclampsia.?®** This is in contrast to other
research findings, which showed that term pre-eclamptic
women had greater maternal serum leptin levels than
pre-term pre-eclamptic women.

To correct for any confounding variables of the rela-
tionship between maternal serum leptin and the evolution
of pre-eclampsia, univariable and multivariable logistic
regressions were conducted using the stepwise backward
elimination method. The outcome variable was the pre-
eclamptic status of the participants (pre-eclampsia/nor-
mal), while the maternal serum leptin level was the primary
explanatory variable. After correcting for age, GA, parity,
and BMI, we found that for every unit increase in serum
leptin, the odds of diagnosing pre-eclampsia increased
by about twofold (adj OR: 2.01, 95% CI=1.43-2,89,
p value <0.01). In the West African sub-region, hyper-
tensive disorders, of which pre-eclampsia and eclampsia
are very important subclasses, are among the major causes
of maternal mortality. In most settings, it is difficult to pre-
dict this condition or prognosticate its severity. With the
findings in this study, it is possible to infer that maternal
serum leptin is an independent predictor of pre-eclampsia.
In addition to other tools, it will make the management of
these patients easier.

As much as was possible, attempt was made to match
the participants, especially with respect to BMI, which
had been unarguably delineated as the most significant
determinant of maternal serum level of leptin. Again, the
senior laboratory scientist who analysed the samples was
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blinded to which samples belonged to which group to
avoid bias. However, we could not match the study par-
ticipants on both arms with respect to the mode of deliv-
ery as this may have an effect on the umbilical cord leptin
levels. There are conflicting results with regard to the
effect of route of delivery on the serum leptin level. Some
have demonstrated that vaginal delivery increases umbili-
cal cord leptin levels due to stressful events of labour
when compared with caesarean section, while some stud-
ies showed no association between umbilical cord leptin
concentration and mode of delivery. Kirel et al.>> and
Mahmoud et al.*® studies demonstrated that the mode of
delivery has no effect on the cord leptin levels.

The strength of the study is that two groups of partici-
pants were matched and the collaborating senior labora-
tory scientist who analysed the samples was blinded to
which samples belonged to the investigative and control
groups. Nevertheless, the study limitations were that
the study was a hospital-based study, and thus inferences
made cannot be used for generalizations about the general
population. Also, there could be a potential impact from
unmatched variables, including the mode of delivery and
GA at delivery on serum leptin levels. In addition, partici-
pants in the investigative arm were analysed at a point
when they had already developed the condition, and this
makes it difficult to draw conclusions on causality. The
study did not assess the maternal serum leptin concentra-
tion of the pre-eclamptic participants before the inception
of the disease. This would have yielded a better insight
into the pathogenesis of the disease and the role of leptin in
its development. It would have also thrown more light on
the use of leptin as a biomarker for the prediction of pre-
eclampsia. However, this is subject for further research
and possibly in a multi-centred setting.

Conclusion

Maternal serum leptin concentration is significantly
increased in pregnant women who have pre-eclampsia,
compared with their normotensive counterparts. This
increase becomes even more pronounced as the severity of
the disease progresses. Although the umbilical cord serum
leptin levels in the pre-eclamptic group were significantly
lower than in the control group, there was a positive cor-
relation between the maternal serum leptin concentrations
with umbilical cord serum leptin concentration. Increased
BMI also correlates positively with increased levels of
maternal serum leptin.

Maternal serum leptin assessment has the potential to
become a veritable tool in the diagnosis and monitoring
of pregnancies complicated by pre-eclampsia, which is
one of the major contributors to maternal morbidity and
mortality in sub-Saharan Africa. This calls for more
research in the area.
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