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Abstract 
Purpose: Preeclampsia (PE) is a pregnancy-specific syndrome characterized by placentation disorder 

that increases maternal and fetal morbidity and mortality. Overproduction of anti-angiogenic factors such 
as soluble fms-like tyrosine kinase receptor 1 (sFlt-1) and soluble endoglin (sEng) and low production 
of placental growth factor (Pgf) from angiogenic factors contribute to preeclampsia pathogenesis. In this 
study, factors involved in angiogenesis including sEng, Pgf and sFlt1 were investigated for pre-recognition 
of preeclampsia. 

Methods: A total of 54 pregnant women were included in the study and the patients were divided into 
normotensive (n = 25) and preeclampsia groups (n = 29). Both groups demographic characteristics, labo-
ratory parameters, sEng, sFlt1 and placental growth factor levels were compared. 

Results: While AST, uric acid, LDH mean values were significantly higher in the study group compared 
to the control group (p<0.05), there was no significant difference between the groups in terms of ALT, 
creatinin, hemoglobin, leucocyte, and platelet values. sEng, sFlt1 values were significantly lover in the 
preeclampsia group compared to the control group (p<0.05). 

Conclusion: it is thought that Pgf may have a place in the prediction of preeclampsia in advanced preg-
nancy weeks, but sFlt-1 and sEng are weak in predicting preeclampsia in advanced pregnancy weeks as well.
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Introduction
Since preeclampsia, which is seen at a rate of % 7 

during pregnancy, cannot be brought under control, 
may cause maternal deaths. Early diagnosos para-
meters have been studied for a long time. In recent 
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years, an increasing number of studies have been 
conducted on angiogenic factors in the pathoge-
nesis of preeclampsia. In order the placentation to 
be healthy, angiogenic and anti-angiogenic factors 
must work in harmony. Among angiogenic factors, 
we can count vaso-endothelial growth factor (VEGF), 
Placental Growth Factor (Pgf), and as anti-angiogenic 
factors including fms-like Tyrosine kinase 1 (sFlt-1) 
and soluble Endoglin (sEng)1,2. It is thought that the 
balance in preeclamptic pregnant women is distur-
bed, in favor of anti-angiogenic factors3. It is assumed 
that, before the clinical picture of preeclampsia 
appears, maternal Pgf and VEGF levels decrease, 
whereas maternal sFlt-1 and sEng levels increase. 
As a result, placentation is impaired, maternal blood 
pressure is increased by inter-synthetic factors so 
that the oxygen and nutrients needed by the fetus 
can be directed to the fetus as a result of insufficient 
perfusion and the PE table begins its clinical course 
in this way.

The aim is to recognize the problem early. For this 
purpose, both clinical diagnosis can be made before 
symptoms appear, as the levels of angiogenic factors 
such as s-Flt1, Placental Growth Factor and sEng are 
detected early in maternal blood. Unwanted results 
can be prevented as a result of close follow-up of these 
patients. Although PE has not yet found a definitive 
treatment, it will be possible to prevent possible 
adverse events by early detection of the risky group.

Preeclampsia is a picture accompanied by hy-
pertension, proteinuria and end organ damage in 
pregnant women after 20 weeks of gestation. The 
trigger mechanism of the etiopathogenesis today is 
not known during the placentation phase, resulting 
decrease of the placental perfusion. Reduced placen-
tal perfusion can lead release of intrinsic factors that 
causes blood pressure elevation in order to direct 
the needed oxygen and nutrients to the fetus while 
at the same time causing the symptoms of PE. 

The aim is to recognize early. For this purpose, 

the early detection of the levels of angiogenic factors 
such as s-Flt, Pgf and sEng in maternal blood, allows 
clinical diagnosis to be made before symptoms ap-
pear. Besides, as a close follow-up of these patients, 
unwanted results will be prevented. Although, a 
definitive treatment of PE has not found yet, it will 
be possible to prevent negativities by early detection 
of the risky group.

Materials and Methods
This study was carried out prospectively between 

January 2018 and February 2019 in a tertiary center. 
54 patients included in the study, were divided into 
two groups. Preeclamsia group (n=29) with an age 
range between 18-40 and who have PE between 
341/7- 366/7 gestational weeks with singleton preg-
nancy were compared with the control group (n=25) 
formed from healthy singleton pregnancies between 
370/7-406/7 gestational weeks, without having any 
pregnancy comlications. The study was approved 
by the local ethical committee in our hospital and 
informed consent was obtained from all participants.

Late onset Preeclampsia diagnosis after 34th 
week of gestation was made by blood pressure me-
asurements taken at least four hours intervals and 
determined by systolic pressure above 140 mmHg 
and diastolic pressure above 90 mm Hg and also 
by measuring proteinuria in 24-hour urine ≥ 0.3 g; 
proteinuria/creatinine ratio ≥ 0.3 or ≥+1 proteinuria 
in spot urine sample4. Chronic hypertension, liver, 
kidney and heart diseases, hypercholesterolemia, 
diabetes mellitus, rheumatological diseases, twin 
pregnancies, fetal anomalies, having fetal growth 
retardation (FGR), or small for gestational age (SGA) 
fetuses, presence of any infection, smoking and alco-
hol use, and basic proteinuric patients and patients 
whose blood samples could not be obtained were 
excluded from the study. Patients’ age, gravidity, 
parity, gestational weeks, systolic/distolic blood 
pressure levels, protein levels in spot urine, leucocyte, 
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hemoglobine, platelet counts and creatinine, uric acid, 
liver function markers (AST, ALT, LDH), angiogenic 
and antiangiogenic factors sEng, sFlt,and Pgf levels 
were recorded. Gestational weeks were determined 
according to the last menstruel period confirmed by 
ultrasonography. 

Fasting blood taken from the patients with PE 
before the administration of any medication and 
from normotensive pregnant women was centri-
fuged within 30 minutes and stored at -80º Celsius 
until analysis. Blood samples were taken after 34 
weeks in both groups. sEng, sFlt1and Pgflevels with 
commercial Elisa kits (Quantikine; R&D Systems 
Europe, Abingdon, United Kingdom) and analyed in 
accordance with standard protocols. The study was 
conducted at the Gynecology and Obstetric Depart-
ment and Biochemistry Laboratory of Yozgat Bozok 
University, Medical Faculty, Turkey.

Statistical package program SPSS 20 (IBM Corp. 
released 2011. IBM SPSS Statistics for Windows, 
version 20.0, Armonk, NY: IBM Corp.) was used to 
evaluate the data. Continuous variables were investi-
gated using analytical methods (Kolmogrov-Simirnov 
/ Shapiro-Wilk’s test) to determine whether or not 
they are normally distributed. For double compra-
sion, The Mann-Withney U test was utilized for the 
non parametric numarical data while the Student T 

test was adopted for the parametric numerical data. 
Results were evaluated as ± standard deviation value. 
A “p” value of <0.05 was considered significant.

Results
25 controls and 29 preeclamptic patients were 

included in the study. The mean age of the control 
goup was 29.00 (±4.9), and that of the study group 
was 31.76 (±5.61 (p=0.048). There was no signifi-
cant difference in gravida and parity between two 
groups. The mean values of arterial blood pressures 
of the control group was found as systolic 100.83 
(±10.18) mmHg, and diastolic 64.16 (±9.28) mmHg; 
while the systolic and diastolic values of preeclamp-
sia group was 149.1(±12.19) and100.83 (±10.17) 
mmHg, respectively. The difference was significant 
(p=o.000) (Table-1). 

While AST, uric acid, LDH mean values were sig-
nificantly higher in the study group compared to the 
control group (p<0.05), there was no significant dif-
ference between the groups in terms of ALT, creatinin, 
hemoglobin, leucocyte, and platelet values. sEng, sFlt1 
values were significantly lover in the preeclampsia 
group compared to the control group (p<0.05). Pgf, 
1st and 5th minutes APGAR scores and birth weight 
were significantly lower in the preeclampsia group 
compared to control group (p<0.05) (Table 2). 

Table 1. Demographic Characteristics

Specifications
Study Group 

(n:29)
Control Group

(n:25)
P

Age (years) 31.76 (±5.61) 29.00 (±4.90) 0.048**

Gravidity 2.71(±1.56) 3.08 (±1.50) 0.347*

Parity 1.36 (±1.22) 1.58 (±1.14) 0.430*

Gestational age at delivery (weeks) 35.59 (±2.67) 38.12 (±0.97) <0.001*

Systolic Blood Pressure (mm Hg) 149.10 (±12.19) 100.83 (±10.18) <0.001*

Diastolic Blood Pressure (mm Hg) 100.83 (±10.17) 64.16 (±9.28) <0.001*

The results are presented as mean ± SD. *Mann-Withney U test,**Student T test.
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Discussion
Preeclampsia is a systemic disease that begins 

after the 20th week of pregnancy and progresses with 
hypertension and proteinuria. Since preeclampsia, 
which is seen about %7 of the pregnancy popula-
tion, cannot be controlled, it causes complications 
such as eclampsia and HELLP syndrome which 
might cause maternal deaths. For his reason, early 
diagnosis parameters are being worked on in order 
to recognize the picture in advance.

Both maternal and fetal/placental factors play a 
role in the pathophisiology of preeclampsia. Espe-
cially, some intrinsic factors come into play as reactive 
to insufficient placental vascular development result-
ing from insufficient placentation, and hypertension 
occurs in the mother to provide placental perfusion, 
while fetal groth retardation may ocur due to insuffi-
cient placental perfusion in the fetüs despite this high 
blood pressure 4. A placental disease, preeclampsia 
progresses in 2 stages: (1) abnormal placentation 
early in the first trimester followed by (2) a “maternal 
syndrome in the later second and third trimesters 

characterized by an excess of antiangiogenic factors. 
A number of theories have been put forward for the 
placental dysfunction observed in stage 1, including 
oxidative stress, abnormal natural killer cells (NKs) 
at the maternal-fetal interface, and genetic and envi-
ronmental factors, but none has conclusive evidence. 
However, substantial evidence strongly supports the 
idea that the diseased placenta causes the release of 
soluble toxic factors into the maternal circulation, 
leading to inflammation, endothelial dysfunction, 
and maternal systemic disease5,6.

As mentioned above, angiogenic factors VEGF 
and Pgf and anti-angiogenic factors sFlt-1 and sEng 
should work in harmony. It is asusumed that mater-
nal Pgf and VEGF levels decrease, while maternal 
sFlt-1 and sEng levels increase before preeclampsia 
clinical picture emerges7. The aim of our study is to 
investigate whether these angiogenic factors can have 
a place in early diagnosis in cases with late-onset 
preeclampsia. In our study, Pgf among angiogenic 
factors was found to be low in accordence with lite-
rature, while anti-angiogenic factors sFlt-1 and sEng 

Table 2: Laboratory analysis

Specifications
Study Group 

(n:29)
Control Groupol 

(n:25)
P

AST (IU/L) 35.29 (±37.41) 16.65 (±4.66) 0.026

ALT (IU/L) 31.50 (±48.65) 14.75 (±10.41) 0.275

Uric acid (µmol/L) 8.79 (±3.88) 6.85 (±1.90) 0.008

Creatinine (µmol/L) 0.61 (±0.11) 0.57 (±0.05) 0.078

LDH (IU/L) 252.96 (±99.80) 181.74 (±35.51) 0.003

Wbc (×1.000/mm3) 10241.43 (±3179.45) 10075.71 (±2404.28) 0.904

Platelet (K/mL) 223095.24 (±44180.20) 223464.29 (±79228.45) 0.606

Hgb (g/dL) 12.33 (±1.15) 12.10 (±1.31) 0.664

sEng (ng/mL) 5.08 (±0.89) 10.83 (±1.22) <0.001

sFlt1 (ng/mL) 757.64 (±67.67) 1325.84 (±186.55) <0.001

Pgf (pg/mL) 99.49 (±21.70) 822.40 (±183.93) <0.001

The results are presented as mean ± SD. *Mann-Withney U test,**Student T test.
AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, WBC: white blood cell, Hgb: haemoglobin, 
Pgf: placental growth factor, sFlt-1: soluble fms-like Tyrosine kinase 1, sEng: soluble Endoglin.
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were found to be low. The low level of these last two 
anti-angiogenic factors is not compatible with the 
literature. Although the result contradicts the litera-
ture, the difficulties in detecting late preeclampsia 
cases have been confirmed by many publications. 
Our results may have been contradictory in relation 
to this situation.

Tsiakkas et al. (2016) reported the sensitivity of 
evaluating Pgf and maternal factors together at 12 
weeks of gestation with a false positive rate of %10 
and predicting early and late onset preeclampsia 
as %79 and %40, respectively8. Kleinrouweler et al. 
found the sensitivity of Pgf, sFlt-1 and sEng in the 
prediction of preeclampsia as %32,%26, and %18, 
respectively, with a false positive rate of %59.

As a result, they claim that these markers alone do 
not have sufficent efficiency in predicting preeclamp-
sia. Hirodata et al. stated that the sFlt value in the 
early weeks of pregnancy was higher compared the 
values obtained in the late weeks, and they claimed 
that looking at this parameter at 32 weeks and after 
may be misleading10.

In our result it turned out as suggested by Hiro-
data et.al. In this case, it is thought that it may be 
misleading to look at angiogenic markers during 
the advanced gestational week. In the light of this 
information; considering that the low number of 
our cases may also have an effect, Pgf may have a 
place in the prediction of preeclampsia in advanced 
weeks of gestation, however, it can be thougt that 
sFlt-1 and sEng are weak in predicting preeclampsia 
in advanced gestational weeks, as they have low 
sensitivity stated in the literature.
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