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ABSTRACT
Background: Preeclampsia (PE) is still one of the major causes of both maternal and fetal morbidity and mortality.
Prevention, prediction, and effective management are therefore a major pillar in reducing these complications.
Many hypotheses suggest that serum adiponectin and leptin may play a role in the pathogenesis of preeclampsia,
and this study evaluates the possibility of predicting preeclampsia by these biomarkers. Objective of the Study:
To assess the level of maternal serum leptin, adiponectin, and the adiponectin/leptin ratio as biomarkers for
prediction of preeclampsia. Patients and Methods: A prospective case-control study of one hundred pregnant
women with singleton pregnancies in their second or third trimester, aged above 18 years, with normal or
overweight body mass index, was conducted at Al-Khanssa and Al-Batool Teaching Hospitals in Mosul City, Iraq,
from 7th January to 1st December 2023. The case group consisted of fifty pregnant women with PE, and the
control group consisted of fifty normotensive pregnant women. Maternal serum leptin and adiponectin were
measured and compared, along with the ratio between the study and control groups, and the results were analyzed
statistically. Results: The mean age and BMI of cases were significantly higher than those of controls (p = 0.018, p
< 0.001, respectively). The mean levels of serum leptin and adiponectin were significantly higher among cases than
controls (p < 0.001, p = 0.002, respectively), while no significant difference was detected between them regarding
the adiponectin/leptin ratio. The area under the curve (for leptin and adiponectin as predictors of PE) was 0.759
(95% CI 0.663-0.855) and 0.679 (95% CIl 0.575-0.783), respectively. The validity indicators of leptin and
adiponectin as predictors of PE were as follows: sensitivity (72%, 54%), specificity (76%, 78%), PPV (75%,
71.1%), NPV (73.1%, 62.9%), and total agreement (74%, 66%), respectively. No significant difference was
detected between the leptin and adiponectin test values and the real diagnosis of PE (p = 0.845 and 0.058,
respectively). Conclusions: Maternal serum adiponectin, leptin, and the adiponectin-leptin ratio could serve as
predictors for PE.
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1. INTRODUCTION the following new-onset conditions at >20 weeks of

Preeclampsia is a pregnancy-specific syndrome. It affects
2-8% of pregnancies globally and is progressive,
unpredictable, and serious. It is associated with

substantial maternal and fetal morbidity and mortality.™
[2]

Preeclampsia is defined as gestational hypertension
(systolic BP >140 mmHg or diastolic BP >90 mmHg at
>20 weeks of gestation) accompanied by one or more of

gestation: (A) proteinuria; (B) other maternal end-organ
dysfunction, such as renal insufficiency or acute kidney
injury, hematological involvement (thrombocytopenia,
hemolysis, or disseminated intravascular coagulation),
liver involvement, neurological involvement (eclampsia,
hyperreflexia with sustained clonus, persistent new
headache, persistent visual disturbances, altered mental
status, or stroke), and pulmonary edema; or (C)
uteroplacental dysfunction (e.g., placental abruption,
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angiogenic imbalance, fetal growth restriction, abnormal

umbilical-artery Doppler waveform analysis, or
intrauterine fetal death). B!

Appearance of proteinuria remains an important
objective marker and reflects the system-wide

endothelial leak that distinguishes severe PE syndrome;
repeated urine analyses to screen for the condition are
part of standard antenatal care, especially for risk
groups.’® Early detection of pregnancy-related disorders
is a major challenge that not only affects pregnancy
health in low- and middle-income countries, but
shortfalls of the currently available screening or
diagnostic methods also contribute to delayed detection
and management of high-risk pregnancies in high-
income countries.”

Impending or active preeclampsia can be detected by
circulating biomarkers or Doppler ultrasound assessment
of the utero-placental circulation, which is useful for the
early-onset but not the late-onset form of the syndrome;
circulating biomarkers may be placental or maternal.®! !
Ideally, diagnosis should be made early in pregnancy,
when interventions could begin before clinical features
are manifest, and combinations of demographic and
clinical factors with maternal blood pressure, uterine
artery Doppler measurements, and blood biomarker
assessments have been assembled to improve predictive
efficiency.!"”!

Adipokines are a vast group of signaling proteins and
mediators secreted primarily from adipose tissue. Pro-
inflammatory adipokines such as leptin correlate
positively with the amount of adipose tissue and obesity,
suggesting an accompanying chronic, low-grade
inflammation; in an analogous manner, anti-
inflammatory adipokines such as adiponectin, though
fewer, have been found to be decreased in overweight
individuals, and the role of adipokines in pregnancy and
even in various pregnancy complications appears to be
key to clarifying these metabolic processes.*"!
Adipocytes release hundreds of signaling molecules that
are responsible for the regulation of local and systemic
cellular activities through their autocrine, paracrine, and
endocrine activity.'?

The abnormal leptin-to-adiponectin ratio is often
observed in individuals with impaired glucose tolerance,
dyslipidemias, and high blood pressure™, conditions
that lead directly to the development of metabolic
syndrome.™ The foremost source of leptin is adipose
tissue; however, it may also be produced through the
placenta (syncytiotrophoblast), ovaries, skeletal muscle,
bone marrow, and pituitary gland.™ In pregnant women,
leptin is created in and secreted from placental
trophoblast into the maternal circulation in substantial
quantity and has been implicated in platelet aggregation
and arterial thrombosis.'® Leptin protein and mRNA
levels are increased in the placenta of PE women
compared with healthy pregnant controls.*”, with peaks

occurring around 28 weeks of gestation before
decreasing to pre-gravid concentrations immediately
after delivery.!! The increased levels of leptin in PE may
be due to a number of reasons: even during normal
pregnancy, the placenta secretes leptin similar in size and
immunoreactivity to that derived from adipose tissue,
contributing to increased levels™®; elevation may also be
due to placental stress caused by hypoxia present in the
H [19],[20]. H
pre-eclamptic placenta ; and as leptin has a strong
angiogenic effect, its levels may be elevated in PE to
increase placental blood supply by neovascularization.?!

Adiponectin reduction plays a significant role in diseases
associated with excessive weight, as it counteracts
insulin resistance and inflammation.??  Adiponectin
receptor mRNA and protein are upregulated in
preeclampsia, while the adipokine itself shows
downregulation in placental tissue.”®! These levels were
also found to correlate positively with the expression of
p-STATS5 and inversely with p-p38 (both factors
affecting the function of placental trophoblasts),
implicating a role for adiponectin in preeclampsia.*]
Moreover, a recent study concluded that adiponectin
levels were the best prognostic factor (compared with
visfatin, resistin, and leptin) when corrected for BMI,
age, parity, and family history of PE and diabetes.!?®!

2. SUBJECTS AND METHODS

2.1 Study Design, Setting, Population, and Sampling
A prospective case-control study was conducted between
January and December 2023. A convenience sample was
collected over a period of five months from Al-Khansaa
and Al-Batool Teaching Hospitals in Mosul City, Iraq,
among patients seeking medical counseling or admitted
for elective or emergency cesarean sections. The study
was conducted on one hundred women: fifty cases
(pregnant women with PE) and fifty controls (pregnant
women without chronic hypertension or pregnancy-
induced hypertension).

2.2 Inclusion Criteria

For case and control groups: singleton pregnant women
in their second or third trimester, above 18 years of age,
with first-trimester body mass index greater than 18.5
kg/m? but less than 30.0 kg/m2. For the case group:
pregnant women with high blood pressure (>140/90
mmHg) on two occasions four hours apart, with visible
dipstick proteinuria (>“+”), with or without headache,
epigastric pain, blurring of vision, nausea and/or
vomiting, right hypochondrial pain, and generalized
edema. For the control group: healthy normotensive
women enrolled as controls.

2.3 Exclusion Criteria

For case and control groups: multiple gestation, diabetes
mellitus,  history  of  pre-gestational  (chronic)
hypertension, history of heart or renal problems, history
of previous or recent cancer, autoimmune disease and
collagen tissue disease such as rheumatoid arthritis,
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systemic lupus erythematosus, and inflammatory bowel
disease, and history of smoking.
2.4 Collection, Preservation, and Biochemical
Analysis of Blood Samples

Blood samples were collected from each eligible
participant at the time of enrollment. Leptin and
adiponectin levels were measured in preeclamptic and
normal pregnant women to determine whether the free
components of leptin and adiponectin are increased
during pregnancy and further increased in preeclampsia.
Blood samples were introduced into serum separator
tubes, centrifuged, and aliquots of serum were pipetted
into CryoPure tubes and stored at -20°C in a refrigerator.
Total serum adiponectin and leptin were quantified using
the Quantikine® human adiponectin immunoassay and
the Quantikine® human leptin immunoassay (R&D
Systems, USA), respectively, according to the
manufacturers’ instructions.

2.5 Data Management and Statistical Analysis

Data coding and tabulation were performed using
Microsoft Excel 2010, and data were analyzed using the
Statistical Package for Social Sciences (SPSS, version
26). Descriptive statistics included mean + standard
deviation (SD) for measurable variables and frequencies
and percentages for categorical variables. The
independent-samples t-test was used for comparison
between quantitative parameters, and the chi-square test
of association was used to compare proportions; Fisher’s

Table 1: Maternal characteristics of the study population.

exact test was used when the expected count in more
than 20% of the cells of the table was less than 5.
McNemar’s test was used when the results of the leptin
(or adiponectin) test were compared with the diagnosis
of preeclampsia in the same patients. Youden’s index
was used to assign the cut-off point of leptin (or
adiponectin) positivity, choosing the value that gave the
highest sensitivity and specificity.

2.6 Ethical Considerations

The study population participated after verbal and
written consent was obtained from each participant, and
the data were used exclusively for research purposes and
held on a password-protected computer, with access
limited to research team members only.

3. RESULTS

Around one quarter (24%) of the cases were aged >35
years, compared with 4% of the control group (p =
0.004). More than one third (46%) of cases had an
overweight BMI compared with only 12% of the control
group (p < 0.001). The mean age of cases (27.8 years)
was significantly (p = 0.018) higher than that of controls
(24.8 years), and the mean BMI of cases (24.5 kg/m?)
was also significantly (p < 0.001) higher than that of
controls (23.1 kg/m?). The majority (94%) of women in
the whole sample were housewives, but the difference
was not significant (p = 0.204) (Table 1).

Variable Case No. (%) | Control No. (%) | P-value
Maternal age (years)

18-34 38 (76.0) 48 (96.0) 0.004*
>35 12 (24.0) 2 (4.0)

Mean (SD) 27.88 (7.15) 24.82 (5.49) 0.018%
BMI (kg/m?)

Normal weight 27 (54.0) 44 (88.0) <0.001*
Overweight 23 (46.0) 6 (12.0)

Mean (SD) 24.53 (1.85) 23.16 (1.49) <0.001%
Occupation

Housewife 45 (90.0) 49 (98.0) 0.204**
Employee 5(10.0) 1(2.0)

Total 50 (100.0) 50 (100.0)

*By chi-square test. **By Fisher’s exact test. {By unpaired t-test.

No significant difference was detected between the two
groups regarding gravidity (p = 0.519). One third (33%)
of the whole sample were nulliparous, and 11% were
grand multiparous, with no significant difference
between the two groups (p = 0.131). One quarter of the
study population had a history of abortion, with no
significant difference between the two groups (p =
0.171). No significant differences (in means) were
detected between cases and controls regarding gravidity
(p = 0.775), parity (p = 0.560), abortion (p = 0.572),
gestational age (p = 0.809), or gestational age by
ultrasound (p = 0.169). Around two thirds (64%) of the

women attended primary health care centers completely,
with no significant difference between the two groups (p
=0.677) (Table 2).
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Table 2: Obstetric determinants of the study population.

Variable Case No. (%) | Control No. (%) | P-value
Gravidity

Primigravida (G1) 19 (38.0) 14 (28.0)

Multigravida (G2-4) 20 (40.0) 25 (50.0) 0.519*
Grand multigravida (G>5) 11 (22.0) 11 (22.0)

Mean (SD) 3.20 (2.71) 3.06 (2.15) 0.775%
Parity

Nulliparous (P0) 19 (38.0) 14 (28.0)

Primiparous (P1) 9 (18.0) 17 (34.0) 0.131*
Multiparous (P2-4) 14 (28.0) 16 (32.0) '
Grand multiparous (P>5) 8 (16.0) 3 (6.0)

Mean (SD) 1.90 (2.31) 1.66 (1.75) 0.560%
Abortion: Yes 10 (20.0) 16 (32.0) 0.171*
Abortion: No 40 (80.0) 34 (68.0)

Mean (SD) 0.32 (0.77) 0.40 (0.64) 0.572%
Gestational age (wks), mean (SD) | 36.27 (3.11) 36.08 (3.54) 0.809%
GA by US (wks), Mean (SD) 35.51 (3.67) 36.48 (3.21) 0.169%
ANC complete (>4 visits) 33 (66.0) 31 (62.0) 0.677*
ANC not complete (<4 visits) 17 (34.0) 19 (38.0) '
Total 50 (100.0) 50 (100.0)

*By Chi-square test. 1By unpaired t-test.

The following means were significantly higher among
cases than controls: systolic blood pressure (p < 0.001)
and diastolic blood pressure (p < 0.001) (Table 3). No
significant difference was detected between cases and
controls regarding mean hemoglobin (p = 0.058), while
the following means were significantly higher among

cases than controls: blood urea (p < 0.001), serum
creatinine (p < 0.001), serum uric acid (p < 0.001), total
serum bilirubin (p = 0.019), AST (p < 0.001), ALT (p =
0.015), and alkaline phosphatase (p < 0.001), while
platelet count and serum calcium were significantly
lower among cases than controls (p < 0.001) (Table 4).

Table 3: Blood pressure readings among cases and controls.

Variable Case MeanzSD | Control Mean + SD
Systolic BP (mmHg) 151.60+12.62 109.60+7.81
Diastolic BP (mmHg) 98.92+6.58 65.50+5.08

P-value < 0.001 for both by unpaired t-test.

Table 4: Laboratory parameters of study groups.
Variable Case Mean+SD | Control Mean + SD | P-value
Hb (g/dl) 11.00+1.54 11.50+0.99 0.058
Platelets (x10°/L) 206.26+68.29 252.62+58.55 <0.001
S. calcium 7.88+0.97 8.48+0.38 <0.001
Blood urea (mg/dl) 24.31+12.23 16.69+4.92 <0.001
S. creatinine 0.71+0.26 0.50+0.12 <0.001
S. uric acid 5.67+1.81 3.58+0.58 <0.001
TSB 0.79+1.25 0.36+0.16 0.019
AST 37.98+26.23 13.62+3.78 <0.001
ALT 24.80+27.73 14.7245.13 0.015
Alkaline phosphatase | 118.16+59.75 76.86+21.70 <0.001

By unpaired t-test.

It is evident that the following means were significantly significant difference was detected regarding the

higher among cases than controls: serum leptin (p <
0.001) and serum adiponectin (p = 0.002), while no

adiponectin-leptin ratio (p = 0.252) between the two
groups (Table 5).

Table 5: Means of serum biomarkers of cases and controls.

Variable Case Mean+SD | Control Mean + SD | P-value
Serum leptin (ng/ml) 14.29+6.84 7.386.72 <0.001
Serum adiponectin (ng/ml) 30.54+20.40 18.74+15.89 0.002
Adiponectin-leptin ratio 3.16+4.22 4.31+5.66 0.252
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By unpaired t-test.

The area under the curve (for leptin and preeclampsia)
was 0.759 (95% CI 0.663-0.855), as presented in Table 6
and Figure 1.

Table 6: ROC curve analysis of leptin as a predictor for preeclampsia.
Variable Area | SE 95% CI (P-value)
Serum leptin (ng/ml) | 0.759 | 0.049 | 0.663-0.855 (<0.001)

ROC Curve

Sensitivity

00 02 04 08 08 10

1 - Specificity

Diagonal segments ar produczd by tiss

Figure 1: ROC curve of serum leptin as a predictor of preeclampsia.

The validity indicators of leptin as a predictor of 11.15 ng/ml. No significant difference (p = 0.845) was
preeclampsia were as follows: sensitivity (72%), detected between leptin test values and the real diagnosis
specificity (76%), PPV (75%), NPV (73.1%), and (Table 7).

agreement (74%). The cut-off value was estimated at

Table 7: Validity of leptin as a predictor for preeclampsia.

Leptin (11.15 ng/ml cut-off) | Case | Control | Total
Positive (>11.15) 36 12 48
Negative (<11.15) 14 38 52
Total 50 50 100

Sensitivity 72%, specificity 76%, PPV 75.0%, NPV 73.1%, and agreement 74% (P = 0.845 by McNemar test).

The area under the curve (for adiponectin and
preeclampsia) was 0.679 (95% CI 0.575-0.783), as
presented in Table 8 and Figure 2.

Table 8: ROC curve analysis of adiponectin as a predictor for preeclampsia.
Variable Area | SE 95% CI (P-value)
Serum adiponectin (ng/ml) | 0.679 | 0.053 | 0.575-0.783 (0.002)

ROC Curve

Sensitivity

00 02 04 08 08 10

1 - Specificity

Diagonal segments are producad by ties

Figure 2: ROC curve of serum adiponectin as a predictor of preeclampsia.
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Values of adiponectin >28.3 ng/ml were considered a
positive test. No significant difference was detected
between the adiponectin test results and the real
diagnosis of preeclampsia (p = 0.06). The indicators of

validity were as follows: sensitivity (54%), specificity
(78%), PPV (71.1%), NPV (62.9%), and total agreement
(66%), as presented in Table 9.

Table 9: Validity of adiponectin as a predictor for preeclampsia.

Adiponectin (28.3 ng/ml cut-off) | Case | Control | Total
Positive (>28.3) 27 11 38
Negative (<28.3) 23 39 62
Total 50 50 100

Sensitivity 54%, specificity 78%, PPV 71.1%, NPV 62.9%, and agreement 66% (P = 0.06 by McNemar test).

Youden’s index (sensitivity + specificity — 1) was
calculated; the leptin value of 11.15 ng/ml gave the
highest value of the index, yielding the highest combined
sensitivity and specificity (noting that increasing
sensitivity decreases specificity and vice versa). The
same approach was applied for adiponectin, where the
cut-off value was 28.3 ng/ml.

4. DISCUSSION

The study revealed that the mean age of cases was
significantly higher than that of the control group (27.8
vs. 24.8 years, p = 0.018). In a study in India, the mean
age of preeclamptic patients was 24.51 + 3.70 years (p <
0.05)% while studies in Iran and Ghana found no
significant age difference between groups.? 81 A study
in Central China showed that advanced maternal age
(AMA) was significantly associated with the risk of PE
(p < 0.001).”% Over recent decades, socio-economic
shifts and increased use of assisted reproductive
technology have led to a rise in the rate of pregnancies at
an AMA, usually defined as age >35 or >40 years.E% 1

Increased maternal inflammatory status and oxidative
stress associated with excess adipose tissue are
considered the main biological triggers of abnormal early
placentation among obese subjects; placental defects can
increase resistance in the maternal-fetal circulation,
triggering the development of preeclampsia.F?
According to previous studies, there is sufficient
evidence that excess BMI is significantly associated with
increased risk of PE. The current study revealed that the
mean BMI of cases (24.5 kg/m?) was significantly (p <
0.001) higher than that of controls (23.1 kg/m?); a study
in Iran similarly showed a significant correlation (p =
0.007)23 while a study in Ghana found comparable BMI
between normotensive and preeclamptic women."!

In the present study there was no significant difference
between groups regarding occupation; although the
association between occupational risk factors and
hypertensive disorders of pregnancy has been studied for
decades, definitive information is not yet available.
There was no significant difference in gravidity or parity
(p = 0.775 and p = 0.560, respectively) between groups,
whereas a study in Ghana found gravidity differed
significantly between normotensive and PE women,
while parity did not differ significantly, in agreement
with the present study.”! Regarding why nulliparity is

consistently found to be the most prevalent predisposing
factor for PE, one theory holds that the immune system
of nulliparous individuals has had limited exposure to
paternal antigens, and this lack of desensitization may
play a role in disease pathogenesis.>* [**!

The present study revealed that history of previous
abortion did not differ significantly between cases and
controls, in contrast to a study in Sudan that found
previous abortion reduced the risk of preeclampsia by
59.0%.5% The comparison between groups in this study
was not significant regarding gestational age, while a
study in Japan evaluating the relationship between
gestational week and PE incidence found that the
incidence of PE increases exponentially with gestational
age, explained by a theoretical correlation between
monotonic increases of serum markers sFlt-1 or PIGF
with gestational age and PE development.™ 8!

Antenatal care (ANC) coverage is an indicator of access
to and use of health care during pregnancy, and receiving
ANC at least four times increases the likelihood of
receiving effective maternal health interventions.k"!
Around two thirds (64%) of women in this study
attended primary health care centers completely, with no
significant difference between groups (p = 0.677),
whereas a study in northwest Ethiopia among women
attending antenatal care and delivery services at Bahir
Dar public hospitals showed a significant difference
regarding ANC follow-up."%

In the current study, mean systolic and diastolic blood
pressure were significantly higher among cases than
controls (p < 0.001), consistent with studies in Ghana
and Latin America showing that preeclamptic women
had higher blood pressures than normotensive pregnant
women.?” ¥ Hemoglobin did not differ significantly
between cases and controls (p = 0.058), consistent with a
study in Indonesia.l*”! Platelet count was significantly
lower among cases than controls (p < 0.001), consistent
with a study in India showing significantly decreased
platelet count in the PE group®! and a study in Saudi
Arabia showing significantly higher platelet count in
controls.*4

Blood urea, serum creatinine, and serum uric acid were
significantly higher among cases than controls (p <
0.001) in this study, compatible with a study in India
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showing significantly higher serum creatinine and uric
acid in PE compared with controls*! and with studies in
Iraqg (Kirkuk) showing significantly elevated serum
creatinine and uric acid in PE compared with
normotensive pregnant women.[*® Regarding liver
enzymes, TSB, AST, ALT, and alkaline phosphatase
were significantly higher among cases than controls,
indicating unstable liver function, in line with a study in
India showing elevated AST and ALT.® Serum calcium
was significantly lower among cases than controls (p <
0.001), consistent with a study in Korea showing lower
serum calcium levels in women with PE.*8

Serum leptin was significantly higher in cases than
controls (14.29 £ 6.84 vs. 7.38 £ 6.72 ng/ml, p < 0.001),
consistent with a study in Ghana showing leptin
significantly higher among PE women (18.22 + 2.01
ng/ml) than normotensive women (13.36 + 3.11 ng/ml, p
= 0.010)*), and a study in Brazil showing significantly
higher leptin in PE (p < 0.0002)"%): however, a study in
Denmark found no association between leptin
concentration and PE (p = 0.175).°% ROC analysis in
this study showed a cut-off value of 11.15 ng/ml, with no
significant difference (p = 0.845) between leptin test
values and the real diagnosis; the validity of leptin as a
predictor of preeclampsia was sensitivity 72%,
specificity 76%, PPV 75%, NPV 73.1%, and agreement
74%, noting that women of any BMI were not excluded,
whereas a study in India found sensitivity, specificity,
PPV, and NPV of 90%, 88.3%, 88.5%, and 89.8%,
respectively, with a cut-off of >23.3 and significant
accuracy (p < 0.0001) in a population restricted to BMI
18.5-23.%

Regarding adiponectin, several mechanisms could
account for higher levels in PE, which is characterized
by hypertension, proteinuria, inflammation, and
endothelial dysfunction. Significantly higher serum
adiponectin was observed in the case group than the
control group (30.54 vs. 18.74 ng/ml, p = 0.002) in the
present study, while an Indian study observed slightly
higher but not statistically significant adiponectin levels
in the PE group (p = 0.089).°! Khosrowbeygi et al.,
Fondjo et al., Abd-Aaleem et al., and Aloush et al., from
Iranian, Ghanaian, and Egyptian (two studies)
populations, respectively, also reported elevated
adiponectin levels in PE women compared with controls,
with statistically significant differences in all studies (p <
0.05) B however, Mazaki-Tovi et al. and Ouyang et
al. reported significantly lower adiponectin levels in PE
women compared with normotensive women. ! 11

Values of adiponectin >28.3 ng/ml were considered
positive in this study, with no significant difference
between test results and the real diagnosis of
preeclampsia (p = 0.058); validity indicators were
sensitivity 54%, specificity 78%, PPV 71.1%, NPV
62.9%, and total agreement 66%. A study in Denmark
reported the validity of adiponectin as sensitivity 72.9%
and specificity 49%.“

This study revealed that the adiponectin-leptin ratio was
lower in the case (PE) group (3.16) than the control
group (4.31), with no significant difference between
them (p = 0.252), while a study in India showed the ratio
was significantly lower in the study group than controls
(p < 0.0001)%; a Ghanaian study reported a
significantly higher A/L ratio in PE women compared
with normotensive controls, and a study from Denmark
found no association between A/L ratio and PE. %)
B34 The variance in the A/L ratio across studies suggests
dysregulation of adipokines in PE, probably reflecting
increased insulin resistance and an exaggerated systemic
inflammatory and anti-angiogenic state known to be
present in PE. Alteration in A/L ratio in pregnancy may
therefore be a biomarker of PE and associated adipose
tissue dysfunction, and its estimation could be part of the
diagnostic work-up for PE, as adiponectin has anti-
diabetic, anti-inflammatory, and angiogenic properties;
the above-mentioned features of PE are associated with
reduced adiponectin levels, which may also explain the
low A/L ratio. !0 1381 [54-57]

5. CONCLUSIONS AND RECOMMENDATIONS

In the current study we concluded that higher maternal
age and maternal BMI were observed among the PE
group than the normotensive group. Platelet count and
serum calcium level were lower among PE than
normotensive women, while other renal and liver
function tests were higher among PE. Levels of leptin
and adiponectin were higher among the PE group, while
the ratio of both was not significantly different. Validity
of leptin showed 72% sensitivity and 76% specificity;
validity of adiponectin showed 54% sensitivity and 78%
specificity. Future prospective cohort studies with larger
sample sizes are recommended to compare levels of
these and other biomarkers between pregnant women
who have risk factors for preeclampsia and those who do
not. Counseling of health care providers and institutions
is also necessary to prevent and treat PE, thereby
decreasing maternal and neonatal morbidity and
mortality.
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