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Introduction: Hypertensive disorders are a common complication of
pregnancy that put women and their fetuses at disproportionate risk for
further complications, as well as life-long sequelae. Irisin was reported to
have vasodilator, antioxidant, anti-inflammatory effects and to improve
endothelial dysfunction, which suggest that it may aid in improvement
of placental ischemia during preeclampsia.

Aim of the study: To assess level serum irisin in normotensive and
preeclamptic pregnancies.

Patients and methods: A case control study, conducted at the
Department of Obstetrics and Gynecology at Al-Zahra'a Teaching
Hospital, Al-Najaf city, from the 1st of September 2021 to the first of
July 2022. In the current study 60 pregnant women were enrolled, and
divided into 2 groups: Thirty pregnant with preeclampsia from 28-40
weeks as case group and other thirty pregnant as healthy uncomplicated
normotensive pregnancies as control group.

Results: Serum irisin level was (7.28 + 1.3) in patient compared to (9.2
+ 1.37) in control group with a (P<0.001). The validity of the test to
detect the preeclampsia show that sensitivity was 93%, 54% specificity,
negative predictive value was 90.4%, positive predictive value was
56% and accuracy was 70% at 90% Cl (0.634 -0.873) with significant
association.

Conclusions: Serum irisin level was decreased significantly in women
with preeclampsia than that in normal pregnancy.
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INTRODUCTION

Hypertensive disorders are a common complication
of pregnancy that place women and their fetuses at
disproportionate risk for further complications, as well as
life-long sequelae [1].

More than 10% of women will develop pre-eclampsia
in their first pregnancy and although the vast majority
of these will have successful pregnancy outcomes,
the condition can give rise to severe multisystem
complications including cerebral hemorrhage, renal
dysfunction, hepatic dysfunction and respiratory
compromise. The pathophysiology of preeclampsia has
not yet been fully clarified. The prevailing theory is that
impaired transformation of the spiral arteries results
in subsequent relative placental ischemia, causing the
release of vasoactive factors into the circulation, which
then give rise to endothelial-mediated end-organ damage
and the clinical manifestations of the disease [2].

Numerous studies have highlighted the beneficial and
protective properties of irisin as a vasodilator, antioxidant,
and anti-inflammatory agent, as well as its ability to
improve endothelial dysfunction. These findings suggest
that irisin may aid in the improvement of placental
ischemia during preeclampsia [3-9]. However, there are
contradictory reports regarding the serum profile of irisin
in preeclamptic pregnancies.

The aim of the study

To assess serum irisin level in normotensive and

preeclamptic pregnancies.

Study design and setting

A case control study was conducted in Irag-najaf city
at Al-Zahra'a Teaching Hospital, Department of Obstetrics
and Gynecology. The study protocol was approved
by the local medical research ethics committee of Al-
Zahra'a Teaching Hospital, Department of Obstetrics and
Gynecology. The purpose and procedures were explained
to all participants and they were given the right to
participate or not, informed consent was taken from all
participants with reassurance that the information will be
kept confidentially.

The current study included 60 Iraqgi pregnant women
in the third trimester of singleton pregnancies with living
fetuses, with gestational ages ranging from 28 to 40
weeks. Gestational age was determined based on the
last menstrual period and confirmed through an early
ultrasound performed during the first trimester.

The participants were divided into two groups: the
control group consisted of 30 women with singleton,
normotensive, uncomplicated pregnancies attending
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routine antenatal visits or admitted for elective cesarean
delivery, while the study group comprised 30 women
diagnosed with preeclampsia upon admission. Both
groups were matched in terms of maternal age, Body
Mass Index (BMI) calculated using the standard formula
(kg/m2) from antenatal records, gestational age, and
parity.

Women with diabetes mellitus, chronic liver or renal
disease, cancer, chronic cardiac disease, active labor,
infections, multiple pregnancies, intrauterine growth
restriction, intrauterine death, or fetal microsomia were
excluded from the study.

Pre-eclampsia is defined as hypertension of at least
140/90 mmHg documented on at least two separate
occasions and at least 4 hours apart and in the presence
of at least 300 mg protein in a 24-hour collection of urine,
arising de novo after the 20" week of pregnancy in a
previously normotensive woman and resolving completely
by the sixth postpartum week [1].

METHOD

A volume of seven ml of fasting venous serum sample
was collected from all participants, all samples were
stored at room temperature for at least one hour to
allow the blood to clot followed by centrifugation for 20
minutes at 1000 x g at 2-8 °C and the content of tube has
been divided into 2 tubes:

1. Five ml of the collected blood was sent for general
investigations in the hospital laboratory,

2. The other 2 ml were used for determination
of Irisin levels in a private laboratory. Serum
specimens were aliquoted and stored at -80
°C until Irisin levels were analyzed by ELISA
(Enzyme-Linked Immunosorbent Assay) in private
laboratory. The kit name was: Human (Irisin) ELISA
kit catalog number: E-EL-H612. Lot: RKAGZX8HJC.
And the instrument data: ELx800 bio Elisa Reader,
SN:193580 USA.

Statistical analysis

The collected data proceed for statistical analysis via
SPSS program in a new version (V25) by independent t

Tab. 1. Means of patient's cri- Parameters

teria in the study group. Age (years)
BMI (kg/m?)
GA (weeks)
Parity

Tab. 2. Distribution of patients

test and correlation test and the data presented in form
of Tables and Figures.

P value at a set of < 0.05 were considered significant
in all statistical analysis. ROC was completed to measure
the validity of the Irisin test to detect the preeclampsia
by measuring of (sensitivity, specificity, NPV, PPV and the
accuracy).

RESULTS

In the current study sixty patients were enrolled, half
of them as studies group and the other half as control
group with age range between (16-40) years and mean
age of the studied groups was (24.9 * 6.89) years, mean
BMI was (27.03 + 3.79) kg/m?, mean gestational age was
(35.15 + 3.2) weeks, and mean of parity was (1.71 £ 1.48)
(Tab. 1.).

As shown in Tab. 2., the main age group in studies
group was between 21-30 years (43.3%) while for control
group was in < 20 years (36.7%). The main group of
gestational age in studies group was in 31 weeks and
more (86.6%) while it is in >35 weeks in control group
(63.3%). BMI was more common in overweight group for
both groups of the study (43.3%) in case and (40.0%) in
control group. Multipara was common in both groups
(53.3%) in studies group and (70.0%) in control group.

Tab. 3. shows that there are no significant differences
between case and control groups regarding; age, BMI,
GA, and parity (P > 0.05).

Tab. 4. and Fig. 1. showed that there is highly
significant increase in systolic and diastolic blood pressure
in case group than that in control group (P<0.001).

Tab. 5. and Fig. 1. showed that serum irisin level was
(7.28 £ 1.3) in case group while it was (9.2 = 1.37) in
control group. There is highly significantly decreased in
case group than that in control group (P<0.001).

Receiver Operator Characteristic (ROC) curve was
used to find the cutoff value of irisin to correlation of the
preeclampsia with better accuracy.

Mean SD
24.9 6.89
27.03 3.79
35.15 3.2
1.71 1.48

Case (no.=30) Control (no.=30)

in the studied groups. No. % No. %

<20 10 333 11 36.7

Age (years) 21-30 13 43.3 10 33.3

31-40 7 23.4 9 30.0

28-30 4 13.4 3 10.0

GA (weeks) 31-35 13 43.3 8 26.7

36-40 13 43.3 19 63.3

Normal (18.5-24.9) |9 30.0 10 333

BMI (kg/m?) Overweight (25-29.9) |13 43.3 12 40.0

Obese (= 30) 8 26.7 8 26.7

. Primi 14 46.7 9 30.0
Parity -

Multipara 16 53.3 21 70.0

SD: Standard Deviation, GA: Gestational Age, BMI: Body Mass Index.
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Tab. 3. Di_fferer?ces_ bgtween Parameters Means + SD P-value

demographic criteria in the Case (no.=30) Control (no.=30)

studied groups. Age (years) 24.6 + 6.44 25.23 £ 7.42 0.7 Ns
BMI (kg/m?) 26.83 = 3.26 27.23 =43 0. 68 Ns
GA (weeks) 34.56 = 2.71 35.7 = 3.58 0.1 Ns

Parity 1.56 = 1.33 1.86 = 1.63 0.4 Ns
. Means += SD

Tab. 4. Dn‘ferepces betwe?en Parameters P-value

blood pressure in the studied Case (no.=30) Control (no.=30)

groups. Systolic BP 159.3 + 8.27 115.0 + 7.3 <0.001 Hs
Diastolic BP 103.0 = 4.66 75.6 = 5.68 <0.001 Hs

Tab. 5. Difference between se- Parameters Case (no.=30) Control (no.=30) P-value

rum lIrisin level in the studied |S. Irisin (Means + SD), range|7.28 + 1.3, (5.37-10.3) |9.2 + 1.37, (6.099-18.02) |<0.001 Hs

groups.

Tab. 6. Characteristics of the Characteristic Result

ROC curve. Cutoff value of irisin <89
Area Under the Curve (AUC) 0.892
95 % Confidence Interval (Cl) 0.634-0.873
P value <0.001 HS
Sensitivity % 93 %
Specificity % 54 %
Positive Predictive Value (PPV %) 56.2 %
Negative Predictive Value (NPV %) 90.4 %
Accuracy of the test % 70.0 %

AUC: Area Under the Curve; ClI: Confidence Interval; HS: Highly Significant at P < 0.001.

As shown in (Fig. 2. and Tab. 6.), the characteristics
of the ROC curve find that at area under the curve
(0.892) the sensitivity was 93%, 54% specificity, Negative
Predictive Value (NPV) was 90.4%, Positive Predictive
Value (PPV) was 56% and accuracy was 70% at 90% Cl
(0.634 -0.873) with significant association (P=0.004).

DISCUSSION

Preeclampsia is a multisystem progressive disorder
and among the most frequent causes of maternal and
neonatal death. Women with PE are at high risk to
develop chronic kidney disease, cardiovascular disease,

liver failure, coagulopathy and dysfunction of vital
organs, and without treatment it can cause convulsions
(eclampsia), intracranial hemorrhage, multiple organ
failure and other serious complications and death [10-12],
additionally, PE has serious adverse effect on the fetus
and neonate [13].

The exact causes of PE are not exactly known to
date, however Systemic vascular dysfunction has been
proposed as an essential pathogenic origin of the disease
(preeclampsia). This dysfunction raises the sensitivity
of the vasculature to vasoactive substances, with a
consequent decrease in perfusion and loss of fluid from
the intravascular compartment. So, both of hemodynamic

Fig. 1. Level of serum irisin in
the studied groups.
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Fig. 2. Receiver Operator Characteristic

ROC Curve

(ROC) curve. 10

o
@
1

Sensitivity

=]
=
|

0.2

0.0
L]

variations, and the stimulation of the coagulation
cascade with the formation of microthrombi secondary
to endothelial damage, will produce the different clinical
complications associated with preeclampsia. Several
potential biochemical markers have been proposed in the
diagnosis of hypertensive syndrome of pregnancy [14-18].

The physiological roles of serum irisin are still under
examination many researchers pay special attention for
several sources of irisin n pregnancy and their effects on
the placenta to understand its roles in maternal and feto-
placental metabolism and disease [19].

Garcés M, et al. study concluded that irisin’s precursor
FNDC5 is found in the tissues of placenta including
syncytiotrophoblast and cytotrophoblast cells of normal
pregnancies. This may suggest that in preeclampsia,
altered serum irisin levels may be related to the abnormal
placentation and/or placental insufficiency. Some studies
reported lower irisin levels with increased weight, others
reported higher levels in obese individuals [20,21].

The most important finding in the current study
showed that serum irisin level was decreased in studies
group than that in control group with highly significant
difference between the groups (P<0.001). which is
same that revealed by Vivek K, et al, in a meta-analysis
study revealed that the serum irisin maternal level was
decreased significantly in preeclampsia patients as
compared to normotensive pregnant women [22].

Also , it is in agreement with Hou, et al. and Turkish
study carried by Ozel, A et al., revealed that this decrease
of serum irisin level in preeclamptic women may be due to
pathologic process, as generalized endothelial disfunction
is observed as a major role in the pathophysiology of
maternal preeclamptic syndrome [23,24].

Also, it is same that found in Egyptian study carried by
Foda AA and Foda EA, in which serum levels of maternal
irisin were significantly higher in normal early pregnancies
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than in mild preeclampsia, and they concluded that
delivery is a powerful provocation to the irisin release in
circulation of both maternal and fetus [25].

Also, our study is in agreement with Graces MF, et
al., who revealed that circulating irisin levels were lower
in pregnancies complicated by preeclampsia compared to
normal healthy pregnancies in the third trimester [3].

In contrast and Iraqi study carried by Farhan FS, et
al. 2018, in a study to investigate the difference in serum
irisin levels in normotensive group and preeclamptic
groups found that in spite of decreased level of serum
maternal irisin during the third trimester of pregnancy
in preeclamptic patients than that in healthy control
pregnant women but there is no significant difference
between both groups were found [26].

Our study was not in agreement with Zhang, et
al. 2017, which revealed that there was no significant
difference of serum irisin levels between severe pre-
eclamptic patients, mild pre-eclamptic patients, and
healthy patients as control group [4]. This difference may
be attributed to the differences in sample size collection
between the studies.

CONCLUSION

Serum irisin level was decreased significantly in women
with preeclampsia than that in normal pregnancy.

RECOMMENDATIONS

1. Larger sample size with more period of time were
recommended for further future study to evaluate
the cut off value of serum irisin .

. The result of this study open large window of
opportunity for experimental research that irisin
may be promising prevention for preeclampsia.
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