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İDİD

Introduction
Preeclampsia is associated with placental oxidative stress,
which in turn is associated with maternal and indirect
fetal damage at different levels.[1–4] The effect on the

mother is commonly associated with increased endovas-
cular dysfunction, cardiovascular mortality and morbidi-
ty, and as the severity increases, it affects the broad spec-
trum to the extent of common organ damage.[5–8] The

Özet: Preeklamptik hastalarda fetal stresin
de¤erlendirilmesi
Amaç: Daha önceki çal›flmalar, stres belirteçleri olarak bilinen art-
m›fl 17-hidroksiprogesteron seviyeleri (17-OHP) ile fetüsteki pre-
eklampsiye (PE) ba¤l› stres aras›ndaki iliflkiyi ortaya koymufltur.
Çal›flmam›z›n amac›, kordon kan›yla analiz edilen bu belirteçler ile
preeklampsi fliddeti aras›ndaki iliflkiyi de¤erlendirmekti. 

Yöntem: A¤ustos 2009 ile Aral›k 2009 tarihleri aras›nda Dr. Lüt-
fi K›rdar E¤itim ve Araflt›rma Hastanesi Kad›n Hastal›klar› ve Do-
¤um Klini¤ine baflvuran ard›fl›k preeklampsi olgular› çal›flmaya da-
hil edildi. Ayn› dönemde baflvuran komplikasyonsuz gebeler ise
kontrol grubunu oluflturdu. Do¤umun hemen ard›ndan umbilikal
arterden umbilikal kan örnekleri al›nd› ve 17-OHP analiz edildi. 

Bulgular: Çal›flma grubu 40 hafif PE (n=12) ve fliddetli PE (n=28) ol-
gular›ndan, kontrol grubu ise 35 hastadan oluflmaktayd›. Maternal
yafl ve vücut kitle indeksi de¤erleri çal›flma gruplar› aras›nda benzer-
di, ancak fliddetli PE grubundaki fetüsler daha küçük ortalama ges-
tasyonel yafla ve ortalama do¤um a¤›rl›¤›na sahipti (p=0.001). Umbi-
likal kordon 17-OHP seviyeleri kontrol grubuna k›yasla fliddetli PE
hastalar›nda istatistiksel olarak anlaml› flekilde daha düflüktü [Kontrol
grubu=12.5±4.6 (n=35); hafif PE=10.3±6 (n=12, p=0.24), fliddetli
PE=9.6±5.2 (n=28, p=0.019)]. Hafif PE hastalar›nda 17-OHP seviye-
leri daha düflük olsa da istatistiksel olarak anlaml› de¤ildi (p=0.827). 

Sonuç: Çal›flmam›zda, PE fliddeti ile kordon kan› 17-OHP seviye-
leri aras›nda hiçbir iliflki bulmad›k. Feto-maternal komplikasyonlar›
önleyen erken müdahale etkisi, daha önceki çal›flmalarda preek-
lamptik hastalar›n kordon kan›nda artt›¤› tespit edilen bu belirteçle-
rin normal veya düflük seviyelere sahip olmas›n› sa¤layabilir. 

Anahtar sözcükler: Preeklampsi, umbilikal kordon, kronik fetal
stres, stres belirteçleri.
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Abstract

Objective: Previous studies have established the association between
preeclampsia (PE)-induced stress on fetus and elevated 17-hydrox-
yprogesterone levels (17-OHP) of which known as a stress markers.
The aim of our study was to evaluate the relationship between these
markers that were analyzed via cord blood with the severity of PE. 

Methods: Consecutive PE women who were admitted to Dr. Lütfi
K›rdar Training and Research Hospital Obstetrics and Gynecology
Clinics from August 2009 to December 2009 were recruited.
Uncomplicated pregnant women admitted at the same period con-
sisted the control group. Umbilical blood samples were collected
from umbilical artery immediately after birth and 17-OHP analyzed. 

Results: The study group consisted of 40 mild PE (n=12) and severe
PE patients (n=28) and the control group consisted of 35 patients.
Maternal age and body mass index were similar between the study
groups, but the fetuses in the severe PE group had a smaller mean
gestational age and mean birth weight (p=0.001). Umbilical cord 17-
OHP levels were statistically significantly lower in the severe PE
patients than the controls [Control group=12.5±4.6 (n=35); mild
PE=10.3±6 (n=12, p=0.24), severe PE=9.6±5.2 (n=28, p=0.019)].
Although the patients with mild PE had lower 17-OHP levels, they
were not statistically significant (p=0.827). 

Conclusion: In our study, it is found that there is no association
between PE severity and the cord blood levels of 17-OHP. The effect
of early intervention that prevent feto-maternal complications may
lead to normal or low levels of these markers of which was found
increased in cord blood of preeclamptic patients in previous studies. 

Keywords: Preeclampsia, umbilical cord, chronic fetal stress, stress
markers.
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main effect on the fetus is inadequate nutrition, a conse-
quence of uteroplacental vascular insufficiency, resulting
in growth restriction. These low weight babies not only
have acute problems, but also lead to long-term negative
consequences, such as future cardiovascular risks.[9,10] The
early recognition of fetal stress caused by preeclampsia
and therefore the prevention of perinatal mortality and
morbidity has been the main goal of many clinical trials.
For all these reasons, markers have been found to be able
to detect preeclampsia-related fetal lethargy severity or to
be able to recognize beforehand without severe damage.
Despite the many studies conducted so far, markers with
high sensitivity and specificity, which can still predict the
development of the disease, have not been identified.

The earliest studies that could lead to fetal distress
have been tried to make early diagnosis by using
machine-based methods such as ultrasonography and
cardiotocography, from the physical examination that can
measure the rudimentary indication of fetal growth, such
as the measurement of the uterine fundus and the abdom-
inal circumference of each antenatal visit. Besides, many
studies have used stress hormones and some biochemical
markers released to uteroplacental hypoperfusion. The
most common of these biochemical markers is hormone-
based, and 17-hydroxyprogesterone (17-OHP) levels,
which is the pioneer of the cortisol pathway, are thought
to be used as an intrauterine stress indicator.[11]

In this study, we aimed to determine whether the
effect of preeclampsia on umbilical cord blood of fetuses
born from preeclamptic mothers is correlated with 17-
OHP levels, which were previously reported as fetal
stress marker, and to investigate whether there is a rela-
tionship between the levels of these marker and severity
of preeclampsia.

Methods
The study protocol was approved by the local ethics com-
mittee and informed consent was obtained from each
participating patient. Pregnancies complicated by
preeclampsia are defined as having at least two separate
measurements of systolic blood pressure ≥140/90 mmHg
and diastolic blood pressure ≥90 mmHg and presence of
proteinuria (>300 mg / 24 h or ++ over the spot urine
assay). The systolic pressure measured at the sitting posi-
tion following a 10 minute or more rest period as
described in the blood pressure ACOG 2002 Clinical

Practice Guide was assessed on the basis of the Korotkoff
1st auscultation sound, and the diastolic blood pressure
was assessed on the basis of the Korotkoff 5th ausculta-
tion sound.

After resting for 10 minutes, the pregnant women
who had high blood pressure were taken to rest and
blood pressure was measured again after 6 hours and the
pregnant women with blood pressure of 140/90 mmHg
or more were accepted as hypertensive and in the spot
urine analysis, 1+ and over-determined pregnancies were
included in the study with the diagnosis of preeclampsia.

All severe preeclamptic pregnancies received eclamp-
sia prophylaxis treatment with magnesium sulphate
according to the Parkland protocol.[12] The criteria spec-
ified in the ACOG 2002 Clinical Practice Guideline
were used to determine mild and severe preeclampsia
cases. Similarly, for the control group, healthy pregnan-
cies were applied during the same gestational week.

The exclusion criteria are defined as follows:
• Chronic hypertension, diabetes mellitus, antiphos-

pholipid antibody syndrome, liver or kidney dis-
ease, previous thromboembolic syndrome and
thrombophilia, multiple pregnancy,

• Fetal congenital malformation, chromosome
anomalies, intrauterine infection

• Patients with a known disease that affects the
platelet count and liver enzymes.

A detailed history of all cases included in the study
was taken and obstetric information was recorded.
When patients were admitted to the hospital, full
blood count, biochemical analysis, stool urine test were
performed. Umbilical blood samples were taken from
the umbilical artery immediately after the umbilical
artery was clamped during delivery. The samples were
centrifuged at 2500×g for 10 minutes. Serum and plas-
ma samples were separated and frozen and then stored
at -80 °C. The samples were studied at Dr. Lütfi
K›rdar Kartal Training and Research Hospital
Biochemistry Laboratory. Dissemination preparation
was prepared from the cord blood and the preparations
were evaluated in Hematology Lab. 17-OH proges-
terone was studied with Enzyme-linked immunosor-
bent assay performed manually and EL×50 was meas-
ured with a washing device using an EL×800
microplate reader.
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Statistical analysis

For the statistical evaluation of the data, the numerical
data obtained from the events were coded and trans-
ferred to the computer program. Descriptive and analyt-
ical statistics were performed using The Statistical
Package for Social Sciences (SPSS) 16.0 (SPSS Inc.,
Chicago, IL, USA).

The normal distribution of the parameters of the
groups was assessed by the Kolmogorov-Smirnov test.
The significance of the difference between the numeri-
cal variables in the three groups was assessed by the
Kruskal-Wallis test. In the case of a significant differ-
ence between the groups in the Kruskal-Wallis test, the
Mann-Whitney U test was applied in the bilateral com-
parisons between the groups in order to test where the
difference originated. A statistical significance level of
p<0.05 was accepted as the threshold value.

Results
During the study period, all preeclamptic pregnant
women (n=40) and noncomplicated pregnant women
(n=35) were taken to our clinic. The study group was
divided into 2 subgroups as mild preeclamptic group
(n=12) and severe preeclamptic group (n=28).

A total of 75 patients were included in the study
group; 35 (46.6%) of these patients were control group,
12 (16%) were mild PE group and 28 (37.3%) were
severe PE group. Table 1 shows the comparison of
maternal age, gestational age at birth, maternal birth
weight and maternal BMI (body mass index) values in the
study and control group.

When the study and control groups were examined,
no statistically significant difference was observed
between those groups in terms of mean maternal age,
BMI and gestational age. Birth weights were significant-
ly different between the groups (p=0.001 for both
groups). The mean birth weights of babies born from
severe preeclamptic pregnancies were significantly lower
than the other groups.

The mean 17-OHP levels of the umbilical cord are
given in Table 2. Umbilical cord 17-OHP levels were
found to be lower in mild preeclampsia than controls,
but this difference was significantly lower in severe PE
compared to controls, while the difference did not reach
statistical significance.

Discussion
In our study, it is found that there is no association
between PE severity and the cord blood 17-OHP levels.
In contrast to other studies, there was no statistically sig-
nificant difference between control group and
preeclampsia group in terms of 17-OHP values used as
chronic stress indicator. Moreover, our study, as
opposed to other studies, showed lower 17-OHP levels
when compared to the control group with severe
preeclampsia. Preeclampsia is a complex disease affect-
ing 3–4% of all pregnancies and causing maternal mor-
tality to more than per year in general. Screening tests
(commonly used, which are simple, non-invasive, fast
results, cheap, high sensitivity and predictive value) are
ideal for predicting such a high risk clinical condition,
ideal for minimizing mortality and morbidity. The phys-
iological role of 17-OHP, one of the stress markers we
use in our study and is a precursor molecule in the path-
way of cortisol synthesis, has been clearly shown.
Cortisol releasing hormone, cortisol and dehy-
droepiandrosterone sulfate levels were found to be sig-
nificantly higher in the cord blood of infants of
preeclamptic mothers examined in the literature than in
healthy infants.[13,14]

Umbilical cord blood 17-OHP levels were investi-
gated in our study and unlike the expectation, no signif-
icant difference was found in the preeclamptic group.
On the contrary, the numerically lowest values were
found in the heavily eclamptic group. In a study of Ersch

Volume 28 | Issue 1 | April 2020

Evaluation of fetal stress in preeclamptic patients

9

Table 1. Demographic characteristics of patients in study and con-
trol groups. 

Control  Mild PE Severe PE
(n=35) (n=12) (n=28) p-value

Age (year) 27.1±6.2 29.8±5.7 26.8±5.3 0.206

Gestastional age (month) 38.5±1.8 37.8±1.4 37.7±3.7 0.2

Birth weight (g) 3243±551 2805±458 2215±833 0.001

Mother BMI (kg/cm2)  28.3±3 29±3.4 30.1±3.9 0.08

BMI: body mass index; PE: preeclampsia. All values are expressed as mean ± stan-
dard deviation (SD).

Table 2. Umbilical cord 17-OHP levels. 

Variable Control (n=35) Mild PE (n=12) Severe PE (n=28) 

17-OHP (pg/ml) 12.59±4.65 10.3±6.05 9.6±5.24*

*p<0.05 severe PE vs control. 17-OHP: 17 hidroxyprogesterone; PE: preeclampsia. 
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et al., in premature infants due to preeclampsia and
amniotic fluid infection, there was no change in fetal pH,
Apgar score and baseline as an indicator of acute stress.
However, 17-OHP levels and birth weight which are
used as chronic stress markers were markedly elevated.
In the upper zone of the reference range for 17-OHP,
preeclamptic mothers’ infants were included.[11] It is
interpreted that 17-OHP may be used as a chronic stress
indicator because it is thought that cortisol level may be
affected by many factors which are an acute marker. The
uncertainty of the reference range of the 17-OHP level
clearly indicates the changes in fetal immature weight
and low birth weight at 17-OHP level is unknown. The
authors also argued that the 17-OHP level could be used
as a chronic stressor, and that pregnant woman who had
an amniotic fluid infection, an acute stress, could be used
as a comparative group. Our study was a comparison of
17-OHP levels with preeclampsia severity and it is a
comparison of two chronic stress groups (severe and
mild PE) with the control group rather than acute and
chronic stress. Our work cannot be identified as a stres-
sor, because it is unclear how 17-OHP levels detected by
fetal cord blood are affected by maternal and placental
and fetal cortisol levels and how the feto-maternal adap-
tation process will respond.

Conclusion
There was no correlation between cord blood 17-OHP
levels and preeclampsia severity. However, it can be
assumed that early intervention applied to preeclamp-
tic pregnancies may have removed the chronic stress
that may arise in the fetus.

Conflicts of Interest: No conflicts declared.
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