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İDİDİDİD

Özet: Preeklamptik anne bebeklerinin klinik
sonuçlar›
Amaç: Bu çal›flma yenido¤an yo¤un bak›m ünitesinde yatan, ma-
ternal preeklampsi/eklampsi tan›s› olan annelerin bebeklerinin
özelliklerinin retrospektif olarak literatür eflli¤inde incelenmesi
amac›yla planland›. 
Yöntem: Bir e¤itim ve araflt›rma hastanesinde 1 Ocak – 31 Aral›k
2018 tarihleri aras›nda preeklampsi/eklampsi tan›s›yla do¤umu
gerçekleflen, do¤um sonras› ayn› hastanenin yenido¤an yo¤un ba-
k›m ünitesinde yat›r›larak izlem, tetkik ve tedavisi yap›lan bebek-
lerin hastane bilgi yönetim sisteminden elde edilen epikriz dosya-
lar›, hastane yönetimi ve etik kurul onay› al›nd›ktan sonra incele-
nerek retrospektif olarak de¤erlendirildi. 
Bulgular: Çal›flmaya dahil edilen 51 bebe¤in annelerinin yafl ortala-
mas› 32.21±6.20, bebeklerin do¤duklar›ndaki gebelik haftas› 34.21±
3.33, ortalama do¤um a¤›rl›klar› 2177±1007 gram olarak bulundu.
Annelerin neredeyse tamam›n›n (%98) spontan (kendili¤inden) ge-
be kald›¤›, %9.8’inin (n=5) ikiz gebelik oldu¤u, %31.4’ünün (n=16)
ek hastal›klar›n›n (gestasyonel diyabet, epilepsi, hipotiroidi) oldu¤u
saptand›. Klini¤e kabul edilen bebeklerin yat›fll› olduklar› günlerde
%58.8’i nazal sürekli pozitif hava yolu bas›nç deste¤i, %5.9’u meka-
nik ventilatör deste¤i, %51’i aral›kl› fototerapi ald›. Bebeklerin tam
enterale geçifl günleri 10.72±13.87 (aral›k: 1–64) olarak belirlendi.
Bebeklerinden 3 tanesi yat›fllar›n›n 2. günü, 12. günü ve 23. günün-
de hayat›n› kaybetmiflti. Bebeklerin %90.2’si sadece anne sütü (an-
ne memesini emerek), %9.8’i hem anne sütü hem de mama alarak
taburcu olmufltu. 
Sonuç: Preeklamptik anne bebeklerine yaklafl›mda; prematürite ve
buna sekonder geliflen komplikasyonlar baflta olmak üzere gelifle-
bilecek di¤er sorunlar›n erken dönemde fark edilmesi, yenido¤an
yo¤un bak›m ünitesi koflullar›n›n düzenlenmesi ve multidisipliner
ekiplerin oluflturulmas› ile preeklampsiye ba¤l› geliflen perinatal
mortalite ve morbiditenin azalt›laca¤› kan›s›nday›z. 

Anahtar sözcükler: Preeklampsi, yenido¤an yo¤un bak›m ünitesi,
mortalite, morbidite.
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Abstract

Objective: We planned this study to investigate the characteristics of
the newborns retrospectively in company with the literature, who were
hospitalized in the neonatal intensive care unit, of the mothers diag-
nosed with maternal preeclampsia/eclampsia. 
Methods: The discharge reports received from the hospital informa-
tion management system for the newborns monitored, examined and
treated in the neonatal intensive care unit in the postnatal period after
they were delivered with the diagnosis of preeclampsia/eclampsia
between January 1 and December 31, 2018 in a training and research
hospital were assessed retrospectively after obtaining the approvals of
hospital management and ethics committee. 
Results: Mean age of the mothers of 51 newborns included in the
study was 32.21±6.20, the week of gestation during delivery was 34.21±
3.33, and the mean birth weight of the newborns was 2177±1007 g. It
was found that almost all women (98%) conceived spontaneously,
9.8% (n=5) of them were twin pregnancies, and 31.4% (n=16) of them
had additional diseases (gestational diabetes, epilepsy, and hypothy-
roid). During the hospitalization in the clinic, 58.8% of the newborns
received nasal continuous positive airway pressure (N-CPAP) support,
5.9% of them received mechanical ventilator support, and 51% of
them received intermittent phototherapy. The days switching to full
enteral of the newborns were 10.72±13.87 (range: 1–64). Three new-
borns died on 2nd, 12th, and 23rd days of their hospitalization. Of the
newborns, 90.2% were fed by only breastfeeding while 9.8% were fed
by both breastfeeding and formula before they were discharged. 
Conclusion: In the approach towards the newborns of preeclamptic
women, we believe that perinatal mortality and morbidity associated
with preeclampsia will be decreased by noticing all issues early that
may develop, such as prematurity and the complications developing
secondary to prematurity in particular, improving the conditions of
neonatal intensive care unit, and establishing multidisciplinary teams. 

Keywords: Preeclampsia, neonatal intensive care unit, mortality,
morbidity.
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Introduction
Preeclamptic/eclamptic pregnancy is among the signifi-
cant morbidity and mortality reasons for mother and
fetus. Its prevalence varies between 5% and 7%.[1,2] The
negative maternal outcomes of preeclampsia/eclampsia
(PE/E) are severe hypertension, ablatio placentae, cere-
bral hemorrhage, pulmonary edema, liver and kidney
failure, stroke, hemorrhage, intrauterine fetal death,
HELLP (hemolysis, elevated liver enzymes, low platelet)
syndrome, and maternal death.[1,3–5] In pregnant women
younger than 35 years old, maternal death associated
with hypertension in PE/E is the second among all
maternal death causes. In this pregnancy group, rapid
diagnosis, efficient treatment and mature delivery may
prevent maternal deaths.[6]

The conditions such as history of PE/E in previous
pregnancies or in the family, nulliparity, black race, her-
itage, multiple pregnancy, obesity, polyhydramnios,
oligohydramnios, molar pregnancy, diabetes mellitus,
chronic hypertension, renal disease, age being <20–40>,
low level of socio-economical status, non-immune fetal
hydrops, connective tissue diseases, lack of nutrition and
malnutrition increase the incidence of PE.[7]

The major disorder affecting fetus in PE negatively is
the uteroplacental ischemia.[8] Decreased uteroplacental
blood flow leads to intrauterine hypoxia and may cause
functional and structural disorders in many organs of
fetus. The hypoxic stimulation increases the production
of free oxygen radicals which have a significantly damag-
ing impact. The brain of newborn which grows rapidly
is affected negatively.[9] In case of a severe placental insuf-
ficiency, the lack or reversal of umbilical arterial end-
diastolic flow, the redistribution of mid-cerebral artery
flow and an increase in the umbilical vein pulse occur in
fetus. The intrauterine growth retardation (IUGR),
preterm labor and fetal death are seen most frequently as
the results of intrauterine hypoxemia.[8] In the newborns
where maternal PE/E and prematurity are seen at the
same time, the complications such as respiratory distress
syndrome (RDS), necrotizing enterocolitis (NEC),
intraventricular hemorrhage (IVH), bronchopulmonary
dysplasia (BPD), and perinatal death may develop.[7] In a
study comparing the newborns of women with PE and
normal newborns, it was seen that the rate of IUGR was
six times higher in the newborns of pregnant women
diagnosed with PE than the normal newborns.[10] It is

known that about half of the newborns of the pregnant
women with PE require neonatal intensive care unit
(NICU) after delivery.[11] We planned this study to inves-
tigate the characteristics of the newborns retrospectively
in company with the literature, who were hospitalized in
NICU, of the mothers diagnosed with maternal PE/E.

Methods
The discharge reports received from the hospital infor-
mation management system (HIMS) for the newborns
monitored, examined and treated in the NICU, whose
mothers were followed up with the diagnosis of
preeclampsia/eclampsia in a training and research hospi-
tal, received tertiary perinatology healthcare service and
delivered in the same hospital between January 1 and
December 31, 2018, were assessed retrospectively after
obtaining the approvals of hospital management and
ethics committee (Non-Invasive Ethics Committee of
Scientific Researches, Faculty of Medicine, Sakarya
University, File No: 02/10/2019-99). The study proto-
col was prepared in accordance with the 2008
Declaration of Helsinki. The data of the study were col-
lected from HIMS on October 3–25, 2019 after obtain-
ing necessary approvals.

The data of the women related with their pregnan-
cies and deliveries (age, number of pregnancy, number
of living children, number of miscarriage, conception
method, delivery type, and the sex of newborn) and the
data of the newborns hospitalized and followed up at the
NICU (gestational age, birth weight, birth type, Apgar
score, respiration support, time of switching to full
enteral, number of hospitalization days, number of post-
natal discharging days, weight at discharge, nutrition
type and reasons for leaving the clinic) obtained from
the discharge reports in patient files were analyzed.

The statistical analyses of the study were performed
by using SPSS 21.0 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were presented as mean and stan-
dard deviation for the continuous variables while per-
centage and frequency values were presented for the cat-
egorical variables.

Results
A total of 372 newborns were hospitalized in the NICU
between January 1 and December 31, 2018, and 51
(13.70%) of them were hospitalized due to the diagnosis
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of PE/E in their mothers. The mean age of these moth-
ers was 32.21±6.20 (range: 18–44) years, week of gesta-
tion (WG) that the newborns were born was 34.21±3.33
(range: 26–40), and the mean birth weight (BW) was
2177±1007 (range: 670–4730) g. It was found that
almost all women (98%) conceived spontaneously, 9.8%
(n=5) of them were twin pregnancies, and 31.4% (n=16)
of them had other diseases in addition to PE/E (gesta-
tional diabetes, epilepsy, and hypothyroid). It was also
found that 35.3% (n=18) of the women with PE/E were
experiencing their first pregnancy and it was their first
delivery in 41.1% (n=21) of them while 41.2% (n=21) of
them had at least one living child and 29.4% (n=15)
underwent miscarriage previously. According to the
pregnancy history of the mothers, the numbers of con-
ception were varying between 1 and 9 while the num-
bers of living children and undergoing miscarriage were
varying between 1 and 4. Of the deliveries, 96.1%
(n=49) were carried out by cesarean section and 3.9%
(n=2) by normal vaginal method, and 49% (n=25) of the
newborns were male and 51% (n=26) of them were
female (Table 1).

It was found that 37.3% (n=19) of the newborns were
born at 26–32 weeks of gestation, 62.7% (n=32) of them
born at 33–40 weeks of gestation while 66.7% (n=36) of
them were born 670–2500 g and 33.3% (n=15) of them
were born 2501–4730 g. According to the antenatal (in
obstetric ultrasound) and postnatal (at the end of labor)
evaluations of the newborns, it was seen that 41.7%
(n=21) of them were diagnosed with IUGR, the mothers
of 7 newborns were diabetic, 3 newborns had cardiac
anomaly, the mothers of 2 newborns had oligohydram-
nios, the mother of 1 newborn had placenta previa, and
the mother of 1 newborn had ablatio placentae.
According to the Apgar scores, the scores of 56.9%
(n=29) of them were 8 and above, and 43.1% (n=22)
were 7 and below. When 31.4% of the newborns did not
start to cry right after they were born, positive pressure
ventilation (PPV) was performed as spontaneous respi-
ration did not start. For the procedure of patient safety,
all newborns were transferred to the NICU from the
delivery room in a transport incubator accompanied by
a pediatrician. During this transfer, 80.4% (n=41) of the
newborns required respiration support. On the days that
the newborns were hospitalized in the NICU, 58.8% of
them received nasal continuous positive airway pressure
(N-CPAP) support, 5.9% of them received mechanical
ventilation (MV) support, and 51% of them received

intermittent phototherapy. On the first day of the hos-
pitalization, the antibiotherapy was initiated for 76.5%
of the newborns and the methylxanthine treatment was
initiated for 2 newborns with apnea attack who were
born at 35 weeks of gestation with a weight of 1565 g
and born at 31 weeks of gestation with a weight of 1230
g, respectively. The nourishment of the newborns at the
intensive care unit were carried out mainly by breast-
feed, and the mean day of switching to full enteral was
10.72±13.87 (range: 1–64) days (Table 2).

Of the 51 newborns, 3 died on the 2nd, 12th and
23rd days of their hospitalization (the causes of their
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Table 1. Pregnancy and delivery data of preeclamptic/eclamptic mo-
thers.

Mean±SD n (%)

Maternal age (year) 32.21±6.20

GW of newborns (week) 34.21±3.33

BW of newborns (g) 2177±1007

Conception methods
Spontaneous conception 50 (98)
Conception by assisted reproductive technology 1 (2)

Number of fetus during pregnancy
Single 47 (91.2)
Twin 5 (9.8)

Number of pregnancies
1 18 (35.3)
2 10 (19.6)
3 13 (25.5)
4 and more 10 (19.6)

Number of deliveries
1 21 (41.2)
2 12 (23.5)
3 13 (25.5)
4 and more 5 (9.8)

Number of living children
1 21 (41.2)
2 13 (25.5)
3 13 (25.5)
4 and more 3 (7.8)

Number of miscarriages
1 9 (17.6)
2 3 (5.9)
3 2 (3.9)
4 1 (2)

Delivery type
Normal vaginal labor 2 (3.9)
Cesarean section 49 (96.1)

Sex of newborns

Female 26 (51)

Male 25 (49)

BW: birth weight; GW: week of gestation; Mean±SD: mean ± standard deviation.



deaths were encephalocele, pulmonary hemorrhage, and
cardiac anomaly, respectively), one newborn was dis-
patched to an external center (due to the unavailability
of the unit), and 47 were discharged from the NICU
with full recovery. The weeks of gestation and birth
weights of the newborns which died were 31 WG and
1450 g, 27 WG and 740 g, and 32 WG and 1210 g,
respectively. Their mean day of hospitalization in the
unit was 16.42±19.24 (range: 1–91) days, the day that
they were discharged was 17.12±19.64 (range: 9–91)
days, and the mean weight at the discharge was
2464.85±740.75 (range: 1600–4470) g. Of the newborns,
90.2% were fed by only breastfeeding while 9.8% were
fed by both breastfeeding and formula before they were
discharged. It was found that the examination for

retinopathy of prematurity (ROP) of 9 newborns, who
were prepared to be discharged and whose delivery week
was between 27 and 32 and birth weight was between
670 and 1900 g, were performed in the clinic (Table 3).
The routines of the clinic, which were echo examina-
tion, full abdomen ultrasonography, Transfontanelle
ultrasonography, hearing screening, national metabolic
screening and vaccine schedule, were carried out before
the newborns were discharged.

Discussion
Preeclampsia, which is very common today, has been
one of the significant health issues as it causes serious
complications both in the pregnant women and the new-
borns during their intrauterine period and preterm
labors in particular. Fetal death, intrauterine growth
retardation and premature labor are among the signifi-
cant potential fetal and neonatal complications in the
newborns of preeclamptic mothers.[12] There may be dif-
ferent clinical features between the newborns of
preeclamptic mothers and the newborns of healthy
mothers. In their study, Acunafl et al.[13] compared the
premature newborns of preeclamptic and normotensive
mothers in terms of the prognosis and they did not find
any statistically significant difference between two
groups. The different results in these studies show that
the impacts of preeclampsia on the newborns and their
clinical outcomes vary although the problems encoun-
tered by the newborns of preeclamptic mothers after
delivery are known. Hoffman et al.[14] and Bahia et al.[15]

suggested that the cardiovascular system diseases such as
preeclampsia increase with the pregnancies at advanced
ages (>35). Salem et al.[16] showed a linear relationship
between maternal age and perinatal complications in
their study. In our study, mean age of the mothers was
32.21±6.20 years. In the study of Çetin et al.[17] retrospec-
tively conducted on 16,294 patients, the authors found
that the rates of preeclampsia and gestational hyperten-
sion were higher in nulliparous cases than the multi-
parous cases. We found in our study that 58.8% of our
cases were multiparous although the preeclampsia is
more common in primigravida cases.

Miyake et al.[18] found in their retrospective study that
the preeclampsia increased the rates of cesarean section,
and the massive maternal hemorrhage increased. In our
study, we found that 96.1% of the mothers delivered by
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Table 2. Data of the newborns taken to the neonatal intensive care
unit.

Mean±SD n (%)

According to GW 
26–32 19 (37.3)
33–40 32 (62.7)

According to BW
670–2500 g 36 (66.7)
2501–4730 g 15 (33.3)

Apgar score
8 and above 29 (56.9)
7 and below 22 (43.1)

Respiration support
N-CPAP 30 (58.8)
MV 3 (5.9)

Day of switching to full enteral 10.72±13.87

BW: birth weight; GW: week of gestation; Mean±SD: mean ± standard deviation;
MV: mechanical ventilation; N-CPAP: nasal continuous positive airway pressure;
NICU: neonatal intensive care unit.

Table 3. The data of the neonatal intensive care unit newborns du-
ring discharge.

Variables Mean±SD n (%)

Number of hospitalization days 16.42±19.24

Number of postnatal discharge days 17.12±19.64

Weight at discharge 2464.85±740.75

Nutrition at discharge
Breastfeeding 46 (90.2)
Breastfeeding and formula together 5 (9.8)

Reason for leaving the clinic
Discharge with full recovery 47 (92.1)
Death 3 (5.9)
Dispatch 1 (2)

Mean±SD: mean ± standard deviation.



the cesarean section. Of the newborns included in the
study, 37.2% were between 26 and 32 weeks of gesta-
tion. Since the mothers of these newborns were signifi-
cantly preeclampsia, the perinatology team performed
preterm delivery for medical purpose. Today, prematu-
rity and related early week of gestation and low birth
weight are among the most important risk factors for the
newborns of preeclamptic women.[19] Çetinkaya et al.[20]

compared the newborns of preeclamptic mothers and
normotensive in their study and they found that the birth
weights of the newborns of preeclamptic mothers were
lower than the control group. In our study, the mean
birth weight of the newborns of preeclamptic mothers
was 2177 g.

There is no certain opinion on the RDS rates of the
newborns of the preeclamptic mothers. Chang et al.[21]

found in their study where they investigated the RDS
prevalence in the newborns of preeclamptic and non-
preeclamptic mothers that RDS rate was two times high-
er in the newborns of preeclamptic mothers whose ges-
tational age was lower than 32 weeks and they did not
find any difference between the groups for the newborns
over 32 weeks in terms of RDS prevalence. Jelin et al.[22]

found in their retrospective study that RDS rates were
increased in the newborns of the preeclamptic mothers,
and they also found in their other study[23] that RDS rates
were higher in the newborns of preeclamptic mothers
born at 32–37 weeks compared to the non-preeclamptic
cases. In our study, we found that half (49%) of the new-
borns were diagnosed with RDS. The differences in the
definition of respiratory distress syndrome and carrying
out studies retrospectively may be the reason for these
differences.

We found that 58.8% of the newborns taken to the
NICU received N-CPAP support and 5.9% of them
received MV support during their hospitalization at the
NICU. Baflkan et al.[24] reported in their studies that
11.4% of the newborns of the preeclamptic mothers
received MV support. Güran et al.[25] evaluated the
preeclamptic mothers’ newborns with low birth weights
and found that 51.9% of them needed MV. In the liter-
ature, RDS is the first reason for applying mechanical
ventilation in the newborns with low birth weights. This
increases the need for following up the newborns of
preeclamptic mothers at a tertiary neonatal intensive
care unit. We found that 90.2% of the newborns dis-
charged from the NICU were fed by breastfeeding only.

This rate can be interpreted as a consistent result with
the literature.[26] Güran et al.[25] reported in their study
that 18.9% (n=10) of the newborns of 53 preeclamptic
mothers had neonatal mortality. We found neonatal
mortality only in 3 (5.9%) cases in our study.

Conclusion
Preferring the delivery of pregnant women for the treat-
ment of preeclampsia mostly as it decreases maternal and
fetal mortality has made the iatrogenic prematurity one
of the most common problems encountered by the new-
borns of the preeclamptic mothers. In the approach
towards the newborns of preeclamptic women, we
believe that perinatal mortality and morbidity associated
with preeclampsia will be decreased by noticing all issues
early that may develop, such as prematurity and the
complications developing secondary to prematurity in
particular, improving the conditions of the NICU, and
establishing multidisciplinary teams

Conflicts of Interest: No conflicts declared.
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