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Abstract

Angiogenic factor imbalance, such as that caused by placental growth factor (PLGF), is a
feature of preeclampsia. However, the connection amony PLGF, clinical, laboratory indicators
and the severity of preeclampsia is not entirely understood. Ninety subjects were incorporated
in this study (The age range 17-40years),( 30 ) were healthy pregnant with mean age
(26.57£1.07 ). (30) Mild Preeclampsia cases with mean age (30.42+0.78) and (30) sever PE
with mean age (33.32+1.09) wherever all women were more than 20 weeks of pregnancy. Mean
blood pressure and level of proteinuria were used as indicators of the severity of the disease.
ELISA was used to measure the levels of PLGF in the serum. Serum lipid profile were measured
by enzymatic methods. The qualitative dip-stick technique was used to assess the amount of
urine protein. A substantial difference between the PE group's serum PLGF concentration and
that of the healthy subjects (p= 0.001) could be seen. Serum PLGF concentrations of patients
with mild PE and those with severe PE differed significantly. Additionally, there were strong
positive relationships between the serum PLGF concentration and the systolic BP and
proteinuria serum PLGF levels, biochemical indicators, and other factors, however, did not
significantly correlate. The diagnostic accuracy in distinguishing PE from the healthy patient
group was good thanks to the excellent area under the curve (AUC = 0.83, p = 0.0001) In
conclusion, Levels of PLGF in area of PE patients were decreaed. PLGF was significantly

correlated with PE patients.
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Introduction

Pre-eclampsia (PE) is a pregnancy-related multisystem disorder with unrecognized cause. The
main cause of PE is currently being investigated. It is believed to take place in two phases,
though. The decidual fetal trophoblastic invasion impairment and the placental localized
hypoxia are included in the first stage [1,2]. The second stage include the release of molecules
associated with placental blood into the mother's circulation as well as abnormal synthesis of
pro-inflammatory, antiangiogenic, and angiogenic factors [3, 4]. Around week 20 of pregnancy,
PE frequently shows clinical signs or later in the pregnancy, with the regression condition after
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birth. Typical symptoms include proteinuria and elevated blood pressure [5]. Early-onset PE
(which manifests before 34 weeks of gestation) and late-onset PE are the two main kinds of PE
(which occurs beyond 34 weeks of gestation) [6,7]. Although the precise cause of this
pregnancy-related disease is unknown, mounting evidence points to an imbalance between
placental pro- and anti-angiogenic hormones that damages maternal vascular endothelium and
causes preeclampsia, which then manifests clinically. Serum tests for pro- and anti-angiogenic
factors, particularly placental growth factor, soluble vascular endothelial growth factor
receptor-1, and soluble fms-like tyrosine kinase-1, have been used to diagnose this disorder,
gauge its severity, and assess its therapeutic potential [8,9,10,11,12,13,14]. Placental growth
factor (PLGF) is a transmembrane homodimeric glycoprotein that is extensively produced on
the cellular membrane of endothelium. [15].The maternal circulation is responsible for the
antiangiogenic effects seen in preeclampsia. It does this by adhering to circulating TGF-1 and
preventing it from sending signals to endothelial cells (specifically, the endothelium's usual
proangiogenic and vasodilator functions) [16]. These results suggest that PLGF may play a role
in the preeclampsia's etiology and the disruption of the angiogenesis pathway may have a
significant influence on the emergence of the clinical conditions and laboratory symptoms as
well as its outcome. The imbalance of angiogenic factors plays a crucial role in the pathogenesis
of PE [17] vascular- endothelial growth factor (VEGF) is necessary for glomerular capillary
repair and in maintaining the health of the endothelium [15] particularly in the kidney, liver,
and brain [17] PLGF is a potent angiogenic growth factor with structural homology to VEGF-
A and is thought to amplify VEGF signaling [18].Placental Growth Factor is expressed early in
pregnancy by the placenta. In men and non-pregnant individuals, low levels are produced by
the heart, lung, thyroid, skeletal muscle, and adipose tissue [19]. Vascular Endothelial Growth
Factor and PLacental Growth Factor have a common receptor, VEGF receptor-1, also called
Fit-1 in endothelial cells.The link between blood clinical and test results, as well as clinical
PLGF levels and test results, as well as PLGF levels in preeclampsia patients is poorly
understood, despite the wealth of studies examining the roles of soluble Fm- like Tyrosine
Kinase-1 (sFlt-1) and PLGF in the condition. This study examined whether blood PLGF levels

in preeclampsia patients might going through severe sickness and poor maternal outcomes.
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Materials and Methods

AL-batool Educational Hospital's Obstetrics and Gynecology Department conducted this cross-
sectional, case-control study from Sep. 2022 to March 2023. The Diyala Sciences College's
Ethical Committee granted its permission for this study's ethical conduct. The research included
30 pregnant women (>20 gestational weeks ) with severe PE and 30 with mild PE at admission.

Thirty, and excepting to continue in good health.

* Proteinuria was < 2+ on urine dipstick on at least two random specimens collected more than
4 hours apart after the 20th week of pregnancy, and mild PE was systolic BP 140 mmHg or
diastolic BP 90 mmHg validated by 6 or more hours apart.

* Systolic PE was identified by having systolly of at least 160 mmHg, diastolly of at least 110
mmHg, proteinuria > 2+ on a urine dipstick, as well as headache, visual disturbances, upper
abdominal pain, and oliguria. The systolic preeclamptic group's whole female population
experienced both proteinuria and hypertension.

* Healthy pregnant: Normotensive pregnant women with gestational ages of more than 20
weeks, no chronic medical conditions, and no signs of labour. They had healthy blood pressure
and were normotensive during pregnancy. Patients were not having a history of diabetes, kidney
illness, hypertension, other cardiovascular issues, or infectious disease with symptoms were not

allowed to participate.
Sample collection

Blood samples were taken from the patients' antecubital veins while they were lying supine
after a minimum of eight hours of fasting and one hour of rest. The serum was then collected
and stored at -20 C until use; whereas the urine that was still in the sterile container was

examined with a Dipstick.

Urine sample: First morning urine sample was taken in a clean container free from any
detergent. A mid-stream sample was taken, and it was put in a sterile container. The sample

was then moved to an all-purpose container, and the urine or sample still present in the sterile
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container was analyzed using a Dipstick. The qualitative dip-stick technique was used to assess

the protein content of urine.
Anthropometries Measurements

Age, weight, and height were established using anthropometric measurements. Calculating
one's body mass index (BMI) involves employing a method that is based on the fundamental
formula of weight divided by height squared. Using a stethoscope, sphygmomanometer, which
consists of a blood pressure cuff and a mercury column pressure gauge, and auscultation, which
involves listening to sounds, blood pressure was indirectly measured using 1902 by Russian
physician N.S. Korotkoff. Systolic and diastolic blood pressure were both measured in
millimeters of mercury, and for each individual, the average of the previous two readings was

taken.
Urine analysis

A mid-stream sample was taken, and it was put in a sterile container. The sample was then
moved to an all-purpose container, and the urine still present in the sterile container was
analyzed using a Dipstick. The qualitative dip-stick technique was used to assess the amount of
urine protein (CYBOWTM DFI Co Ltd, Republic of Korea). It was determined in accordance
with the manufacturer's description. The test's underlying principle is the protein "error of
indicators.” The presence of protein causes indicator dyes to release H* ions, which cause them
to turn greenish yellow to greenish blue whenever a buffer keeps the pH stable. A visual
inspection is an assay. A new strip was briefly dipped into urine that had been gathered early
in the morning and stored in clean, dry plastic containers. In less than two seconds, the Up to
the test region, the strip was inserted. To eliminate extra urine, the strip's edge was drawn
around the brim of the vessel to ensure the test area did not contact it. Since too much urine on
the strip might produce chemical interactions between neighboring pads that would lead to
inaccurate findings, To remove any remaining urine, the strip was turned over and tapped
against a piece of absorbent paper. In well-lit situations, both the test result that was displayed
on the strip that was held horizontally and the colour scheme that was included on the bottle

label were contrasted.
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Study of groups in clinical laboratories

The concentrations of PLGF were measured using an ELISA plate reader (ca Inc., San Diego,
CA, USA). An automated enzymatic technique was used to evaluate the serum lipid profile

testing.
Statistical analysis

Using statistical package for social and sciences (SPSS ), the statistical analysis was completed
(version 25 ). For numerical variables having normally distributed data, the data were converted
into the average and the variation from the mean, respectively, and for categorical variables,
into frequency/percentage. While a t-test performed independently and an ANOVA test were
employed to see whether there was a significant difference between the typically numerical

variables.

Result

The mean ages of the normal participant group (26.57+£1.07) and the T2DM patients
(31.42+0.78) are shown in Table 1 with p< 0.05, respectively. Between the healthy subject
group's (27.63%0.73 kg/m2) and T2DM patients' (30.68+1.51 kg/m2) mean BMIs, there was no

significant difference (p > 0.05). The findings from the subgroups, are given in table 2.

Table 1: Anthropometries and biochemical markers of healthy individuals and patient

populations with PE

VARIABLES PE PREGNANT PATIENTS (N =60) HEALTHY PREGNANT (N=30) | P- VALUE
Age mean + SE 31.42 +0.78 26.57 +1.07 0.061
BMI mean + SE 30.68 +1.51 27.63 +0.73 0.0491*

Week of pregnancy 29.94 +0.9 29.73 +0.76 0.6402
Number of children 2.92 +0.265 2.33 +0.25 0.073
Systolic BP 14.33 £0.22 11.43 +015 0.0001**
Diastolic BP 9.75 +0.09 6.73 +0.14 0.0001**
Cholesterol 249.87 +10.735 210.30 +14.62 0.0423*
Triglyceride 214.704 +10.89 170.80 +14.61 0.0001**
HDL-C 58.52 +2.89 63.73 +3.72 0.305
LDL-C 145.92 +10.28 115.67 +14.64 0.043*
VLDL-C 40.27 +2.32 34.60 £2.96 b 0.0297*

*Significant 0.05 (P<0.05), **highly significant, 0.01 (P<0.01), NS is not significant.
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biochemical markers.

VARIABLES HEALTHY MILD PE SEVER PE LSD P-
PREGNANT (N = PREGNANT PREGNANT VALUE
30) PATIENTS(N=38 ) | PATIENTS (N=22)

Age mean = SE 26.57 £1.07 30.42 +0.78 33.23 £1.09 2.798 ** 0.0001
BMI mean + SE 27.63 £0.73 29.88 £0.82 30.80 £1.51 2.791* 0.0491
Week of pregnancy 29.73 £0.76 31.47+0.71 27.76 £1.70 2.835* 0.0402
Number of children 2.33+0.25 2.37£0.18 3.47 £0.35 0722 ** 0.0057
Systolic BP 11.43 £015 14.00 £0.12 14.67 £0.31 0.519 ** 0.0001
Diastolic BP 6.73+0.14 b 9.50 £0.09 9.67 £0.10 0.344 ** 0.0001
Cholesterol 210.30 £14.62 249.97 x11.27 249.76 £10.20 36.638 * 0.0423
Triglyceride 170.80 £14.61 178.37 £10.31 251.04 £11.46 35.824 ** 0.0001

HDL-C 63.73 £3.72 60.84 £2.43 56.19 £3.36 9.092 0.305

LDL-C 115.67 £14.64 152.26 £10.31 139.57 £10.06 35.267 * 0.043
VLDL-C 34.60 £2.96 35.97 £2.03 44.57 x2.62 7.322 * 0.0297

*Significant 0.05 (P<0.05 ), **Highly significant, 0.01 (P<0.01 ), NS is not significant

A healthy pregnant woman's serum PLGF in PE groups

PLGF is abnormally low in women with preeclampsia as compared with their gestational age-
matched controls. The decrease in PLGF level is evident as early as the beginning of the second
trimester of pregnancy, before the development of signs and symptoms of the disease.The level
of serum PLGF was significantly lower in pregnant patients with mild and sever PE. These

findings are depicted in Figurel.

PLGF

Control Saver PE

Mild PE
Group

Figure 1: Comparison between difference groups in PLGF
A correlation between the severity of the illness and the serum PLGF level.

As shown in Table 3, there was a significant positive association between the serum PLGF

concentration and proteinuria in the mild PE group (r = 0.47, p< 0.05) as well as systolic BP (r
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= 0.36, p< 0.05). Additionally, In the group with severe PE, Serum PLGF concentration
correlated substantially with proteinuria (r = 0.74, p <0.001) and systolic BP (r = 0.54, p<
0.001). A significant inverse association between the serum PLGF levels and the weeks of
pregnancy at the time of sampling, however, also exists. Serum PLGF did not significantly

correlate with any biochemical variable, including the lipid profile (p > 0.05).

Table 3 :Correlation coefficient-r between PLGF and other parameters

CORRELATION COEFFICIENT-R WITH SERUM PLGF
PARAMETERS Control Mild PE Sever PE
Age -0.19 NS 0.20 NS -0.22 NS
BMI 0.24 NS 0.18 NS -0.13 NS
PW 0.21 NS -0.44 * -0.52 *

No Child -0.15 NS -0.04 NS 0.30 NS
Systole P 0.06 NS 0. 36* 0.54 **
Diastole P 0.08 NS 0.04 NS 0.30 NS
Cholesterol -0.02 NS 0.13 NS 0.29 NS
Triglyceride 0.31 NS 0.008 NS 0.13 NS
HDL 0.37* -0.07 NS -0.28 NS
LDL -0.21 NS 0.16 NS 0.21 NS
VLDL 0.27 NS -0.02 NS -0.06 NS
proteinuria 0.07 NS 0.47 * 0.74 **

* (P<0.05), ** (P<0.01), NS: Non-Significant.

Receiver operating characteristic (ROC) curve analysis Test

In PLGF analysis, area under the ROC curve (AUC) is (0.83). The best cut-off point derived
from the ROC curve shows a sensitivity of (80 %) and specificity of (97%). It is found to be
0.889ng/ml accordingly, test value above 0.8 ng/ml is considered abnormal case whereas below

this value represents the healthy condition as shown in table (4) Figure (2).

Table 4: Area Under the Curve of PLGF

AREA STD. ERRORA ASYMPTOTIC ASYMPTOTIC 95% CONFIDENCE
SIG.B INTERVAL
Lower Bound Upper Bound
0.889 0.045 0.000 0.802 0.976

The test result variable(s ): PLGF has at least one tie between the positive actual state group and the
negative actual state group. Statistics may be biased.

b. Null hypothesis: true area = 0.5
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Figure 2: The Roc curve of PLGF (ng/ml)

Discussion

This study evaluated PLGF levels in women with mild and severe PE and healthy pregnant
women. Angiogenic imbalance may be implicated in PE pathophysiology [20]. Anti,and pro-
angiogenic drug, inhibits hypoxia endothelial cell death and regulates vascular tone via nitric
oxide [21,22]. An anti-angiogenic protein called Placental growth factor prevents TGF-b1 from
attaching to its receptors and suppresses downstream signaling, which includes endothelial
Nitric Oxide Synyhase (eNOS) activation and vasodilation [23].

Preeclamptic patients have greater serum PLGF levels than typical pregnant women. We also
found that PLGF levels rose with preeclampsia severity, suggesting that they accurately signify
the deterioration of the systemic vascular endothelium. Worse preeclampsia symptoms were
associated with higher blood PLGF levels, including proteinuria exceeding 2g/day. Our
findings support the idea that this particular antiangiogenic factor is altered in women with
preeclampsia and that these biochemical abnormalities become more prominent as the condition
progresses, especially when preterm. [24,25].

Additionally,this study found that the serum PLGF levels and the number of weeks pregnant
had a substantial negative correlation. A significant inverse relationship between the blood
PLGF levels and gestational age at sampling has been shown by prior studiesl [26,27].

Troisi et al. (2008) linked PLGF to pregnancy-related elevated blood pressure [28]. In one PE

animal model, PLGF-encoding adenovirus induced hypertension, proteinuria, and endothelial
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dysfunction, which were exacerbated by PLGF and sFIt1 administration and brought about the
help syndrome and prenatal growth restriction [29]. This cross sectional study results are
supported by the positive correlation between systolic blood pressure and PLGF levels in
preeclamptic patient. Since glomeruli separate the blood and urine compartments, angiogenesis
is crucial to renal homeostasis. Genetic studies in mice show that VEGF and PIGF are crucial
to renal development and vascular health [30]. sFlt-1 and PLGF, anti-angiogenic factors, are
linked to glomerular injury and proteinuria. Venkatesha et al. [26] discovered nephrotic-range
proteinuria in PLGF-treated rats and severe proteinuria in sFlt-1-treated rats. Masuyama et al.
[31] found higher proteinuria in high-sEng patients. Serum PLGF has a high AUC of 0.95 and
more than 90% sensitivity and specificity for PE diagnosis in normal pregnant women. Based
on our findings, PLGF is a serum marker with excellent accuracy in identifying PE. Its higher
sensitivity and specificity in severe and early-onset PE patients makes it more accurate. De
Vivo et al. [32] found that PLGF may predict PE early with over 80% sensitivity and specificity
in blood samples from 24-28 weeks of gestation. Lim et al.[33] found PLGF PE prediction
AUC to be 0.83. Baumann et al. [34] found an AUC of 0.62 for PLGF in predicting late-onset
PE in first trimester serum. Our ROC curve study shows that PLGF is better at diagnosing PE

in normal pregnant women than severe and early-onset cases.
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