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Abstract:

Background: Preeclampsia (PE) is a multi-systemic disorder with circulatory pressure of more than
140/90 mm Hg and proteinuria with 0.3 g in a 24 h on dipstick emerging after 20 weeks of pregnancy. Due to
incomplete spiral arterial transformation and incomplete cytotrophoblastic cell division.Due to that there will
be improper trophoblastic developmentand improper implantation.As there is imbalance in Placental Inhibiting
Growth Factor (PIGF) levels in PE women, it constricts the blood vessels and leads to endothelial dysfunction.
Low circulating PIGFprecedes the manifestation of clinical disease in PE pregnancies and intrauterine growth
restriction in fetus. So the serum levels of PIGF in PE can be a biochemical or diagnostic marker needs to be
focussed more. The present study aim is to compare the maternal serum PIGF levels in normotensive pregnant
women to PE women in early and late gestational weeks.

Materials and Methods: In this case-control study, 150 were preeclamptic women as cases, and 150 as
normotensive pregnant women as controls, a total of 300 subjects were associated in the present study. A 5ml of
maternal venous blood was collected, the serum was separated and stored at -80°C till the analysis. By using
commercially available Enzyme-Linked Immuno Sorbent Assay kits fromChongging Biospes Co., Ltd.,
(suppliers: Info bio-Company, New Delhi) was measured with microplate reader at 450nm (MerilyzerEiaquant
Company).

Results: Out of 300 pregnant women, 46 pregnant women were early gestational weeks and 254 were late
gestational weeks. The statistical analysis was performed by Statistical Packages for Social Sciences Software
22. The area under thereceiver operating characteristic curve is 0.93, 92% sensitivity, and 77% specificity. The
significance in the maternal serum PIGF levels was calculated by the Mann-Whitney U test. By comparing the
cases and controls it was found that maternal serum PIGF was significantly higher in PE women with z value
=2.65 and U= 9253 and with p-value 0.005 significance.

Conclusion:Maternal serum PIGF levels in late gestational weeks in PE and in controls were significant when
compared to early gestational weeks. So PIGF can be used as a late preeclamptic diagnostic marker in
southeastern Kolar population.
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. Introduction

Pre-eclampsia (PE) is a pregnancy-specific, vascular angiogenesis imbalance associated with
endothelial dysfunction. The abnormalities in the development of the placental vasculature occur at early or late
gestation but the development of clinical manifestations was evident at the 20™ week of PE pregnancy.
Placental growth factor (PIGF), a component of the vascular endothelial growth factor (VEGF) family, play a
key role in the remodeling process of maternal arteries in normal pregnancy. This growth factor is released into
the bloodstream by the migration of trophoblasts. The placental growth factor (PIGF/ PLGF/PGF) belongs to
the cysteine-knot superfamily.[1] Placental protein binds to form a heterodimer with VEGFR-1/FLT-1/soluble
variant SFLT-1 (soluble fms Feline McDonough Sarcoma -like tyrosine kinase-1). It also binds to neuropilin
receptorl and 2, recognized in the placenta but its role is still to be highlighted in detail.[2]PIGF is secreted in
placental tissues, neurons, and pathological conditions like colon and breast carcinomas. It signals through the
vascular endothelial growth factor receptor-1 VEGFR1/FLT1(fms-related tyrosine kinase-1) which stimulates
endothelial cell proliferation and migration.[1] PIGF concentrations in early pregnancy are lower in women who
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later develop PE. However, as the pregnancy progresses, there is a reciprocal relationship between sFLT-1 and
PIGF. Low PIGF levels are evident for abnormal placentation, small for gestational age babies which further
leads to abnormal growth in the second half of pregnancy. So it supports the hypothesis that PIGF is an
indicator of abnormal placentation.[2]Circulating PIGF is prominently elevated in pregnancy from the placenta.
The function of PIGF in the placenta is development and maturation of the placental vascular system. Placental
expression of PIGF dominates from the second trimester when the uteroplacental circulation is advancing, with
myometrial spiral arteries remodeling beginning at 16-18 weeks of gestation.[2] Concentrations of PIGF are
low in the first trimester of an uncomplicated pregnancy and increases from 11 to 12 weeks onwards to a peak
at 30 weeks, after which it decreases. Standard levels of PIGF are dependent on gestational age, normal levels
ranging from approximately 141 pg ml— 1 at around 30 weeks gestation to 23 pg ml— 1 at term.[3] The main
role of PIGF in tissues is angiogenesis, imbalance in the concentration of PIGF levels leads to pathological
ischemia. PIGF expression in trophoblast (transcriptional activity) is suppressed by hypoxia and further related
to intrauterine events.[2] With a combination of other angiogenic factors such as soluble endoglin and
biomarkers-Doppler sonography are more useful for predicting early-onset PE. The angiogenic factors correlate
with disease severity, can be detected several weeks before clinical presentation, and have predictive value for
the diagnosis of severe-early onset PE.[4]So PIGF is specific to pregnancy and vascular development.[3]There
was a lot of discrepancy to deliberate about the PIGF levels in the diagnostic precision between early onset
(EO) and late onset (LO) of PE.[5] In this regard, the study aims to compare the maternal serum concentration
of PIGF levels in normotensive pregnant women to PE women in early and late gestational weeks.

Il.  Material And Methods
After approval from the central ethics committee, the information was collected subsequently written
informed consent from each study subject involved in this investigation were collected.

Study Design:Prospective Case-Control study design was adopted.

Study Location: This was a tertiary care teaching hospital-based study done in Department of Obstetrics &
Gynecology in R.L. Jalappa Research Institute & Teaching Hospital.

Study Duration:August 2017 to October 2018.
Sample size: 300 patients.

Sample size calculation:

The sample size was estimated on the basis of a single proportion design. We assumed that the
confidence interval of 10%, confidencelevel of 95%, power 80%with mean difference of 35%. The sample size
actually obtained for this study was 142 subjects for each group. We planned to include 300 subjects.

Subjects & selection method:Out of 300 Pregnant women, 150 pregnant women who were determined with PE
dependent on the American College of Obstetrics and Gynecologists. The remaining 150 were controls
considered as normotensive pregnant women under early and late PE.

Diagnostic Criteria of Preeclampsia: According to the American College of Obstetrics and Gynaecologist PE
was characterized as new beginning of hypertension (Blood Pressure > 140/90 mm Hg) and proteinuria (urine
dipstick of > 1+) following 20 weeks of gestation. Without proteinuria, additionally PE was characterized by
extreme hypertension (>160/110 mm Hg) and hemolysis, low platelets count, and increased liver enzymes
(HELLP syndrome) or indications (i.e. headache/migraine, visual changes, and right upper quadrant of stomach
discomfort). Renal deficiency in creatinine > 1.1 mg/dl.[6]PE further ordered into early and late-beginning,
which is related with various pathogenesis, clinical outcome, and prognosis.[7]The PE women with the > 20"
week of gestation were incorporated as cases. Another 150 normotensive pregnant women with the > 20™ week
of gestation without any pregnancy complexity till delivery were controls.

Inclusion criteria:

Pregnant women who were diagnosed with preeclampsia after the 20" week of gestation, both
primigravida and multigravida with reproductive age group.

Healthy normotensive pregnant women after the 20" week of gestation without any complications till
delivery both primigravida and multigravida
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Exclusion criteria:

1.Pregnant women with gestational hypertension,

2.Persistent hypertension,

3.Gestational diabetes,

4.History of multiple premature births and abortions,

5.Past pregnancy with an abnormal fetus and with developmental anomalies,
6. Thrombophilia-like disorders.

Procedure methodology:

Under complete aseptic precautionary measures, 5ml of maternal venous blood was collected in red-
capped vacutainers.The serum was isolated by centrifugation and stored at -80°C till further investigation.
Before 2 days the samples were stored at -20°C at that point steadily to 4°C and afterward gradually brought to
room temperature. By using commercially available Enzyme-Linked Immuno Sorbent Assay (ELISA) kits
fromChongging Biospes Co., Ltd., (suppliers: Info bio-Company, New Delhi) was measured by following the
complete protocol carefully according to guidelines. The maternal serum analysis was completed by estimating
with an ELISA microplate reader at 450 nm (MerilyzerEiaguant Company).

Statistical analysis

The outcomes were interpreted by verifying normal distribution further analyzed by the Mann-Whitney
U test due to non-distribution invariance. The AUC (Area Under the receiver operating characteristics (ROC)
curve) estimation value of PIGF is 0.93. The statistical analysis of mean, median, sensitivity, and specificity
with cut-off variables was determined and decipher as an ROC curve by utilizing Statistical Packages for Social
Sciences Software SPSS (version 22.0; SPSS Inc, Chicago, IL, USA)

I11.  Result
Out of 300 pregnant women based on the gestational weeks, the early gestational weeks were 46 and
late gestation was 254. In that 24% were early gestational PE subjects and 7% were early gestational weeks in
control subjects. The late gestational weeks in PE were 76% and in controls 93%. Based on their gravida status
primigravida were 149 (PE 79 and controls 70) and multigravida were 151 (PE- 71 and controls -80) subjects.In
52.6% primigravida were PE patients.

Table 1: Angiogenic Marker-:The statistical analysis was analyzed by using SPSS software. After analysing
the normal distribution curve, the statistical significance of maternal PIGF levels in cases and controls was
calculated by the Mann-Whitney U test Table 2. By comparing cases and controls the maternal serum PIGF
levels were significantly higher in PE cases (z value =2.65)U= 9253.The p-value is significant with (<0.05)

especially if we compare with early and late gestational weeks, in late gestational weeks the PIGF levels were

extremely significant. The AUC curve value is 0.93, 92% sensitivity, and 77% specificity (Figurel)

Content Mediant 1Q Range AUC Sensitiv Specificity P-value
SE value ity

In both 90 +60.11 196-48.5=147.5 0.93 92% 7% U=9253
cases & Z=2.65757
controls P value=0.00782

PE 82.5+10.2 | 142-39.5=1025
Controls 99.25+ 6.5 186.5-53=133.5

Severe PE 82.5+6.4 140-41.5=98.5 NA
Mild PE 82.25+28.8 151.5-35.25 NA
=116.25

PIGF Statistical VValues:Significant with p value <0.05, IQ Range- Inter Quartile Range, AUC- Area under the
receiver —operating characteristics, SD-Standard Deviation, SE-Standard Error, NA- Not Applicable

Figure 1: AUC (Area Under the receiver operating characteristics (ROC) curve) Theestimated value of
PIGF is 0.93 with 92% sensitivity and 77% specificity with p value 0.007(significant with <0.05)

o
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Table 2. Statistical Outcome in Early and Late Preeclamptic Women (Cases) versus Early and Late

Normotensive Pregnant Women (Controls)
The gestational weeks in cases and controls were analysed by the Mann-Whitney U test. In gestational age, we
found a major difference when compared to late and early PE. In late PE the gestational weeks are 37 and
whereas in early PE was 30 weeks and in controls, late gestation was extended to 39-40 weeks. So, this
designates that due to PE there were more probabilities of early delivery which affects the development of the
fetus. If we compare the serum PIGF levels in early and late PE, in early gestational weeks of PE the serum
PIGF levels were low in maternal circulation compared to late gestational weeks. In late gestational weeks in
controls and PE, the levels were highly significant than early gestational weeks of PE and in controlssignificant
with p value <0.0001,

Content Gestational Weeks Median+ SE P value
Early Gestational Weeks in PE cases 139+18 0.3572

PIGF levels Early Gestational Weeks in controls 140.3+62
Late Gestational Weeks in PE cases 615+128 0.00001

Late Gestational Weeks in controls 195+ 65.8

Numbers of subjects involved in the study were as follows: Early Gestational Weeks in PE cases n=36; Early
Gestational Weeks in controls n=10; Late Gestational Weeks in PE cases n=114; Late Gestational Weeks in
controls n=140. n- Number of subjects, SE- Standard Error,

IV.  Discussion

For healthy fetal growth there should be a proper uterine establishment with healthy placental
angiogenesis. This plays a vital role in placental perfusion. Imbalance in angiogenesis and vasculogenesis
factors affects the remodeling of uterine spiral arteries and angiogenesis which can be one of the reasons for the
pathogenesis of PE.[8]In PIGF, 4 altered forms were found. PIGF may respond to hypoxia or ischemia, and
other comorbidities like obesity, ethinicity. The PIGF can be a diagnostic marker in individuals especially in
southern part of India. [1]PIGF expression is persistent in placental hypoxia due to underdeveloped
uteroplacental circulation. However, studies have been shown that PIGF expression in PE placental tissue is
either increased or unchanged. PIGF expression regulation is unknown, but several mechanisms have been
investigated. PIGF expression may be influenced by inflammation, which is evident in sepsis.[2]In a mouse-
transgene designed model by Chau et al.,study revealed that PIGF promotes angiogenesis for the feto-placental
circulation and supports trophoblast development but the decidual invasion is not influenced. Consequently,
abnormal spiral artery remodeling in mice does not lead to placental insufficiency or abnormal blood pressure
regulation.[2]In a biomarker study conducted by Giardini et al., suggested that PIGF is a biochemical marker
not only for PE but also for placental dysfunction.[9] In a multi-centric study, PIGF levels range from 12 to
3000 pg/mL can be a preferable early clinical marker of adverse suspected PE pregnancy.[10]In another study
by Lai et al., Myatt et al and Youssef et al., AUC range from 0.61 and 0.734. Poon and Youssef et al., in a
cohort study evidenced that PIGF is a diagnostic marker in PE. PIGF serum levels were significantly lower in
first trimester,who later developed PE. [11,12,13] In a cross-sectional study performed by El- Deen et al., with
74 pregnant women, and 50 PE Egyptian women examined for the maternal serum PIGF levels between severe
and mild PE. They found there is no statistically significance between severe PE and mild PE groups. When
compared with controls to PE women, the PIGF levels were significant which matches with the present
study.[4]

The Indian studies on PIGF role or in combinations for prediction of PE availability has been very
limited.[14] From India total of 3 studies (original studies) were performed, from north India (all from Delhi) 3
studies and from south India 1 study was done and present study is 2" in southern part of India. From northern
part of India, in Delhi by Agarwal et al., a study was performed on 17 PE cases, the levels of PIGF were
compared between early and late PE but not statistically significant between early and late PE but when
compared to PE and controls the levels were significant. The cut-off values in early PE were <30 pg/ml with
88.2% sensitivity and 71.4% and in late PE was <32 pg/ml with a sensitivity of 86.7% and specificity of 74.3%.
[3]In a cohort study by Ghosh et al., from Delhi, measured maternal serum PIGF levels at 11-14 weeks and 22—
24 weeks of gestation.So it proved that PIGF is an early second trimester marker as maternal serum PIGF levels
are <144 pg/ml at 22-24 weeks of gestation were much higher than those of serum PIGF <228 pg/ml at 11—
14 weeks of gestation.[15] In a case control study by Varughese et al., from Delhi with 80 study subjects
measured the maternal sera PIGF levels. The mean PIGF levels were 236.77 pg/ml in PE where as in controls
the mean PIGF levels are744.98 pg/ml. [16]Another twin study by Agarwal et al., studied on PIGF and
biophysical markers in late first trimester. They deliberate on 291 singleton pregnant women at 11-14 weeks of
gestation who are primigravida of age group <40 years. PIGF alone had detection rate of 40% in PE.[14]The
reduced levels of PIGF are evident from the first trimester, before 5 weeks the onset of PE. So, this is evident
that PIGF levels will be lower from early gestational weeks itself especially in suspected PE. So, the maternal
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serum PIGF levels, can be 90% and 50% accuracy are there in who developing early PE and late PE. There was
a significant association between PIGF and the severity of PE also. [15] Present study results match with this
study results. Chappell et al., in their study observed that PIGF has high sensitivity and predictive value for PE
within 14 days in early onset suspected PE. So PIGF alone has a better predictive value. [18] Treatment of PE
with PIGF is promising but with many uncertainties still remain.[2]Present study results also confirms that PIGF
can be a diagnostic marker in late gestational weeks is significant and even in severe PE also.

V.  Conclusion
In this present study PIGF is a PE diagnostic marker at late gestational weeks especially in south-
eastern Kolar population. This is the 2" study in southern part of India.
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