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Abstract
Objective: The present study analyses early perinatal morbidity taking into account recognizable risk

factors and their impact upon preterm labour.
Methods: A retrospective study was conducted in 1st Obstetrics and Gynecology Clinic of Cluj-Napoca,

Romania between 1.01.2015 to 12.31.2015. The study was carried out in a tertiary obstetrical centre that services
the northwest of Romania. One hundred forty-four patients delivered before 36 week and 6 days of gestation were
enrolled in the study. All the patients included in the study were referred in utero for specialized assistance at birth
and specific early neonatal care. The cases presenting antenatal fetal death an uncertain gestational age, multiple
pregnancies were excluded from the study. Main maternal, foetal and adnexal preterm birth risk factors were
correlated with the delivery modes, infants’ birth weight, immediate and five minutes Apgar score and finally with
the early neonatal morbidity and mortality.

Results. One hundred and forty four patients (7.54%) that delivered prior to 36 weeks and 6 days of
gestation fulfilled the inclusion criteria. Immediate infant mortality reached 5.56% of all premature babies and
morbidity was 26.39%.  More than half of the cases have associated preterm prematurely ruptured membranes -55%
(79 cases). The major medical conditions that led to premature termination of pregnancy were severe preeclampsia
14.58% (11 cases) and intrauterine growth restriction (IUGR) 10% (14 cases). Among the medical conditions
associated with preterm delivery the most frequent is anemia (hemoglobin <10g/dL), followed by maternal pathologies
(inherited thrombophilia, chronic cardiac disease, respiratory disease or infectious pathology) and insufficient
maternal care. Low birth weight was correlated with a low Apgar score significant neonatal morbidity, neonatal
asphyxia and mortality.

Conclusions: Preterm labor remains a significant cause of neonatal morbidity, and the availability and the
quality of neonatal care is critical. Therefore, referring of these patients to a tertiary obstetrical center should
improve the prognostic of the preterm birth infants.

Rezumat

Obiective: Studiul de fată analizează morbiditatea perinatală precoce, luând în calcul factorii de risc
identificabili si impactul acestora asupra travaliului prematur.

Metode: Un studiu retrospectiv a fost efectuat în Clinica de Obstetrică si Ginecologie 1 din Cluj-Napoca,
centru obstetrical tertiar care deserveste nord-vestul României, în perioada cuprinsă între 01.01.2015 si 31.12.2015.
O sută patruzeci si patru de paciente care au născut  înainte de 36 săptămâni de gestatie si 6 zile au fost incluse în
studiu. Toate cazurile au fost directionate in-utero pentru a acorda asistentă specializată la nastere si îngrijire
neonatală precoce de specialitate. Au fost excluse din studiu cazurile cu deces fetal intrauterin, cele cu vârstă
gestatională incertă si sarcinile multiple. Principalii factori de risc pentru nasterea prematură de cauză maternă,
fetală si anexială, au fost corelati cu calea de nastere, greutatea la nastere a nou-născutilor, scorul Apgar imediat
si la cinci minute, cu morbiditatea si mortalitatea neonatală precoce.
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Rezultate: O sută patruzeci si patru de paciente (7,54%) care au născut înainte de 36 săptămâni de gestaie
si 6 zile au îndeplinit criteriile de includere. Mortalitatea neo-natală imediată a atins 5,56% din totalul  prematurilor,
iar morbiditatea a fost de 26,39%. Mai mult de jumătate din cazuri au asociat ruptura prematură de membrane -
55% (79 cazuri). Principalele cauze care au condus la terminarea prematură a sarcinii au fost cazurile cu
preeclampsie severă, 14,58% (11 cazuri) si cele cu restrictie de crestere intrauterină (ICIU), 10% (14 cazuri).
Dintre factorii de risc pentru nasterea prematură, cea mai frecventă cauză a fost anemia (hemoglobina <10g / dl),
urmată de patologii materne (trombofilie ereditară, boală cardiacă cronică, boală respiratorie sau patologie
infecioasă) si asistenta maternală, prentală insuficienta. Greutatea scăzută la nastere a fost corelată cu un scor
Apgar scăzut, morbiditate neonatală semnificativă, si mortalitate neonatala.

Concluzii: Nasterea prematură rămâne o cauză semnificativă a morbidităii neonatale, iar disponibilitatea
si calitatea îngrijirii imediate după nastere sunt incerte. Prin urmare, îndrumarea acestor paciente către un centru
obstetrical de nivel III, ar trebui să îmbunătătească prognosticul nou- născutilor prematuri.

Cuvinte cheie: nastere prematură, cale de nastere, morbiditate precoce neonatală, mortalitate

Introduction

Worldwide, more than 15 million children are
born prematurely each year with nearly 1 million
children dying due to preterm birth related morbidities
(PB) [1].

The highest rate of PB is seen in particular
countries from Africa and Asia where more than 60%
of all deliveries are preterm [2].  By contrast, Western
Europe countries report only 2-6%. In Romania the
incidence of PB is about 7-8%, without significant
variations from one region to another [2]. Although
the early life support techniques are in a continual
increased,  the survival rates of the PB infants and
the long term morbidity rates continue to be high [1].
When the surviving PB infants are compared with
those delivered at term, the children from the first
category have an increased long-term risk of impaired
neurodevelopment, metabolic syndrome or
hypertension [2]. Furthermore, a debatable issue
remains the concern of care cost, family and society
burdens.

The amount of resources used for premature
babies with low birth weight is an indicator of the
burden that premature birth represents for society.
The annual cost of premature births in the US was
estimated at $ 26.2 trillion in 2006, or $ 51,000 per
preterm baby; this analysis included also maternal
hospitalization and early interventions in the first five
years of life [3].

Over the years, the prognosis of neurological
development of premature children has improved, but
for the babies born under 28 weeks of gestation (GW)
a certain degree of neurological deficit persists at
school age; the level of cognitive impairment being
often underestimated by standardized tests [4].

Also, there is a dramatic difference in the
survival rate of premature babies according to their
birthplace. Thus, more than 90% of the extreme
premature infants (Â28 weeks of gestation) born in
countries with low socio-economic development die
in the first days after birth, but less than 10% of infants
born at the same gestational age but in developed
countries are dying in early neonatal period [5]. An
advantage in terms of the survival of these preterm
children would be the birth in tertiary neonatal centres
where medical care is provided by experienced staff
and multidisciplinary obstetrician and neonatologist
teams [5]. A good example is Sweden that reported
in the late years an improved survival of children born
between 23-26 GW. This country is considered to be
a poverty-free society with readily accessible
antenatal assistance to almost 100% of mothers with
covered health care, including 480 days of sick leave
after birth and other benefits for seriously ill children,
practicing active perinatal care, including free and
early medical access. The increased survival of PB
babies are due to the redirection of all extreme
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premature to a third-level hospital and universal
admission in intensive neonatal unit of infants. Under
these circumstances, the proportion of children with
mild or no disabilities increased from 40% at 22 GW
to 83% at 26 GW. In contrast, the number of
newborns with moderate or severe disabilities
decreased with increasing gestational age at birth [6].

The present study aims to analyze the early
perinatal morbidity and outcomes of preterm birth
infants in relation with recognizable risk factors that
reflects the preterm labor management protocol in a
tertiary obstetrical center covering the northwest
regions of Romania.

Material and methods

A retrospective study was conducted in 1st
Obstetrics and Gynecology Clinic of Cluj-Napoca,
Romania between 1.01.2015 to 12.31.2015. All
patients that delivered in the above-mentioned hospital
at 24 weeks of gestation (GW) + 0 days to 36 GW
+6 days were included. For every patient gestational
age at birth was calculated according to first trimester
ultrasound measurements when available. In cases
without a prior first trimester ultrasound the
gestational age was estimated based on last menstrual
period (LMP) if consistent with clinical findings
(uterine height and fetal biometry by ultrasound). All
the patients included in the study were referred in
utero to the above-mentioned hospital from northern
regions for specialized assistance in labor and specific
early neonatal care. Patients with an uncertain
gestational age, multiple pregnancies or antepartum
fetal death were excluded from the study. One
hundred forty-four preterm pregnancies fulfilled the
inclusion criteria.

 The study protocol was approved by the
local ethics committee. The term good evolution
during the neonatal hospitalization defines a newborn

that has been discharge without any neuromotor
impairment at discharge neurological evaluation. Data
on maternal health, pregnancy history, delivery
parameters, and newborn period until the death of
the infant or discharge home were collected by local
obstetricians and neonatologists, using the form
provided by the study protocol. Data were analyzed
using SPSS software package 17.0®.

Maternal, fetal and adnexal parameters were
correlated with the delivery mode, infants’ birth
weight, immediate and 5-minute Apgar score and
neonatal morbidity and early mortality.

Results

Between 1.01.2015-31.12.2015 in the service
were recorded a total number of 1908 of births.
Among them 144 cases (7.54%) occurred prior to
37 GW +0 days, fulfilled the inclusion criteria and
therefore were included in the study. Immediate infant
mortality reached 5.56% of all premature babies and
morbidity was 26.39%.

The average gestational age of preterm birth
was 33 GW, ranging between 24 to 36 GW. The
majority of cases - 52 % (75 cases) of all preterm
deliveries occurred between 34-36 GW, and only and
7.63% (11 cases) delivered prior to 27 GW (see table
I).

Interesting a monthly variation was found:
the highest frequency of PD was recorded in July
with 16% of all, followed by December with 12% of
PB and September with 10%.

Overall 45% (65 cases) presented
spontaneous unexplained preterm labor with intact
membranes, but almost half of the patients presented
idiopathic preterm premature rupture of membranes
(PPROM) 55% (79 cases). While analyzing the
medical termination of pregnancies that has led to
PD the major conditions were severe preeclampsia

Table I. Repartition of the newborns according to gestational age
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14.58% (11 cases) and intrauterine growth restriction
(IUGR) 10% (14 cases).

In table II the cumulative antecedents and
risk factors for preterm birth are depicted.

Most of the cases delivered vaginally 63%
(90 cases) compared to 37% (54 cases) that required
a caesarean section (CS), among them 34% (49
cases) being emergency CS. Overall resulted 54%
(78 cases) male and 46% (66 cases) females
newborns.

In most cases, the presentation at birth was
cephalic (87%), only 12% were in breech

presentation, and in 1% of cases it was transverse.
Regarding the treatment used during the

hospitalization, more than 75% of the patients received
antibiotic therapy due to premature rupture of
membranes, 35% of patients required tocolysis, the
main drug used being hexoprenaline sulfate (Gynipral
10microg / 2ml) and 10% of the patients required
antihypertensive therapy, consisting of Methyldopa
(Dopegyt 250mg) or calcium channel blockers
(Nifedipine 10/20 mg).

Cervical cultures were positive in 33.33%
of the cases, but the existence of a positive result in

 

Risk Factor Cases Observations 

No % 

Prior Preterm Birth 10 10.41 1-2 prior preterm births 

Anemia 37 38.54 Hemoglobin  level ≤10 mg% 

Cervical infection and bacterial vaginosis 9 9.37 E.Coli, Staphylococcus aureus Gardnerella, 
Trichomonas vaginalis,   

 Insufficient prenatal care 21 21.87 Less than 3 prenatal consultations 

 Associated maternal pathologies 23 23.95 Cardiac disease, inherited thrombophilia, chronic 
cardiac disease, respiratory disease or infectious 
pathology 

Obstetrical history with more than three 
abortions 

13 13.53 Spontaneous or voluntary 

Obstetrical history with more than two 
births regardless the delivery route 

8 8.33 
 

Table II. Analysis of potential preterm birth risk factors

Figure 1. Bacterial germs and fungal found in the cervical culture
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the bacterial / fungal culture was not correlated with
the clinical chorioamnionitis.

The fungal and bacterial germs detected from
cervical cultures are exposed on Figure 1.

Antenatal corticosteroids therapy (ACT) was
administrated in 83 cases, still almost 81% of the new-
borns presented respiratory distress syndrome (RDS)
as follows: 31% mild RDS, 32% moderate RDS, and
18% severe RDS (figure2).

The most important factor related to the
severity of RDS is gestational age. Both gestational
age and neonatal weigh correlates significantly with
the severity of the respiratory distress; data are
presented in table III.

In the second part of the study were analyzed
the neonatal characteristics and the immediate
neonatal outcome.

Analyzing gender distribution, there was a

frequency of 54% (78 cases) in male and 46% (66
cases) females.

Overall, 34.02% (49 cases) had a weight
superior to 2500 g, 38.19% (55cases) had a weight
varying from  1500 to 2500g, very small (1000-1500g)
weighted 13.8% (20 cases) of the neonate and
extremely small (500-1000g) were 18 cases
representing 12.5%.

Most cases had a normal Apgar score at birth
(> = 7), but 9.02% (13 cases) had a low Apgar score
4-6, and 6.94% (10 cases) had a very low score (less
than 3), requiring resuscitation immediately after birth.

In table IV are summarized the main
parameters that characterizes fetal status.

 

 
Gestational age (GW) 

weeks+/-days 

Birth weight (g) 

Mild RDS 30.21+/-1.78 days 1612+/-444.91 

Moderate RDS 29.88+/-1.81 1522+/- 542.732 

Severe RDS 28.48+/- 2.31 1066.5+/-373.66 

P value <0.005 <0.001 

Table III. Influence of gestational age and birth weight on the type of RDS

Figure 2. The relationship between the dose of
dexamethasone administered (complete or incomplete) and
the occurrence of respiratory distress syndrome.

Figure 4. IV Parameters that correlate with neonatal
complications
*neonatal complications include neonatal sepsis,
intracerebral hemorrhage, anemia, necrotic ulcerative
enterocolitis, gastrointestinal hemorrhage, neonatal
death

Figure 3. The relationship between the birth path and
immediate neonatal complications

Antonia Cãtãlina Oancea
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 In the present cohort, 59% of preterm infants
(85 cases) required phototherapy for prolonged
jaundice, 46% (67 cases) received antibiotic therapy
especially for neonatal sepsis, parenteral nutrition was
needed in 38% (55 cases), 35% (50 cases) required
the installation of an umbilical catheter and in 34% of
cases was need ventilation at birth.

Interesting the delivery mode did not
influence the neonatal outcome (p=0,76) as presented
in figure 3.

Gestational age and birth weight were
statistically significant correlated with the occurrence
of neonatal complications (p<0,0001). Unfortunately,
three fetal death were registered all coming from the
group  24 -27 GW.

Discussions

Preterm labor still remains a significant cause
of neonatal morbidity; however the immediate
intensive care of preterm new-borns represents a key
factor for  neonatal outcome. Therefore, referring

these patients to a tertiary obstetrical center with an
advance neonatal intensive care unit (NICU) can
improve the prognostic of the preterm birth infants.

In the present study, most premature births
(52%) occurred between 34-36 weeks. An increasing
rate of PB reaching 33% in the last 25 years was
also noticed in United State, due almost entirely on
the rise of late PB rate [2].

Analyzing the distribution of PB across the
month of the year, the highest numbers were observed
during the months with extreme temperatures such
as July and December. This finding was confirmed
by previous reports [7,8]. Animal studies showed that
heat exposure has the capacity to increase the
secretion of proinflammatory cytokines and oxytocin
and induce labor [8]

Main medical indications for termination of
pregnancy that had led to premature delivery were
severe preeclampsia and intrauterine growth
restriction. Preeclampsia is one of the most important
obstetric complications, with an overwhelming impact
upon maternal and fetal morbidity and mortality

 Fetal parameters Gestational age 

24-27w 

(11 cases) 

28-30w 

(24 cases) 

31-33w 

(34 cases) 

34-36w 

(75 cases) 

Respiratory distress syndrome 9 16 23 8 

Apgar <3 at 5 min 4 3 1 2 

Intubation in the delivery 
room 

4 1 0 0 

Need in oxygen in the delivery 
room (Neopuff) 

10 15 5 5 

Ventilator in NICU (SIMV) 5 7 2 2 

Need in oxygen in the NICU 
(CPAP) 

4 9 11 5 

    Table IV.  Neonatal parameters
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worldwide but also in Romania [9], therefore careful
follow-up by reliable non-invasive methods is required
[10]. Recently a study on Guinea pigs,  has
demonstrated that growth disruption during
intrauterine life of the fetus is associated with an
increase prostaglandins synthesis together with a
concomitant decreased chorion protection against
prostaglandins due to low level chorionic levels of
15-hydroxy-prostaglandin dehydrogenase [11]. Also
inflammatory changes, infections and vascular
malperfusion lesions were detected in relation with
PB [12].

The analysis of the risk factors involved in
the etiopathogenesis of premature births is still a
sustained effort worldwide [13]. In the present study,
the most important risk factors outlined for premature
delivery were anemia (hemoglobin <10g/dL),
maternal pathologies and insufficient prenatal care.
It is known that pregnant women with iron deficiency
anemia have a twice as high risk for PB than women
with a normal hemoglobin level [14]. To prevent
maternal anemia, low birth weight, and preterm birth,
Women’s Dietary Diversity Scores (WDDSs) is
recommended to be superior to four [15], dietary
diversity during pregnancy being mandatory. Another
important observation emerging from the present
study is that unfortunately even if in Romania prenatal
care is theoretically free regardless patient income
there still is a significant number of pregnancies that
receive insufficient antenatal maternal probably due
to socioeconomic factors that gives a potentially
preventable percentage of PB.

While other risk factors for PB such as pre-
existing medical conditions are treatable, reducing the
substantial effects of socioeconomic factors on
preterm birth presents the greatest potential for the
future [16]. Therefore, national programs designated
to educate pregnant women on pregnancy and
newborn care are needed in order to reduce the PB
rate.

Gender distribution of premature babies in
our study showed a higher frequency in male gender
infants (54% of cases), consistent with literature data.
Trophoblastic cells in pregnancy with male gender
fetuses produce more pro-inflammatory TNFá in
response to stimulation by lipopolysaccharides and

less anti-inflammatory IL-10 and granulocyte colony
stimulating factor than female gender pregnancy, more
prostaglandin-synthetase and less prostaglandin
dehydrogenase. Therefore, in the presence of a male
fetus, the trophoblast has the potential to generate a
more pro-inflammatory environment [17].

Interesting in the current analysis more than
half of premature births took place vaginally, and most
of the CS births were carried out in emergency.
Bergenhenegouwen et al., consider that cesarean
delivery may reduce hemodynamic stress during labor,
therefore CS for obstetrical indication after viability
limit (23 weeks) may improve neonatal outcome
compared with a vaginal birth [18]. CS role for
prematurity is still a subject of debate, several studies
failing in proving that is safer than VG for a preterm
fetus [18].

As expected, extreme low birth weight was
correlated with a low Apgar score and significant
neonatal aggregate morbidity and mortality, regardless
the delivery mode. Obviously, neonates from the 24-
28 GW had higher mortality compared with those
from 29-36 GW group.  Another expected finding
was that most cases of severe RDS were also reported
from with a gestational age around 28GW. One can
conclude that each day or if possible in utero week
of life brings an improvement in RDS severity.

There were some obvious limitations of the
present analysis starting from its construction: a
retrospective study. Second the period of the study
was a bit short, only one year leading to a relatively
small number of patients included, but gives a good
idea about the situation in a particular center in
Romania in 2015.

Conclusions

1.PB represented 7.54 % of all birth in 2015
in the study center.

2.The average age was 33 GW, with values
varying from 24-36+6.

3. Most of the PB cases are represented by
deliveries after 34 GW associated with a better
neonatal outcome.

4. PPROM was associated to PB in 55% of
cases.
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5. Preeclampsia and IUGR are the leading
causes of iatrogenic PB.

6. Most of the PB deliveries were recorded
vaginally and most of them in cephalic presentations.

7. There was a slightly predominance of
males among preterm new borns.

8. The most frequently associated condition
to PB was maternal anemia followed by associated
maternal pathology and insufficient prenatal care.

9. Most of the new-borns had (34.02% ) had
a weight superior to 2500, but 26.3% had a weight
inferior to 1000g.

10. Gestational age and birth weight were
statistically significant correlated with the occurrence
of neonatal complications (p<0,0001).

11. Extreme low birth weight was correlated
with a low Apgar score and significant neonatal
aggregate morbidity and mortality.
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