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SUMMARY

Aim: Neonatal mortality rate, which could possibly be reduced by employment of several approved and
low-cost treatment approaches, has not been changed in the past several years. Besides, this rate has been
increased in some countries. The objectives of this study are to find out the frequency of resuscitations in the
delivery room and to investigate the accompanying risk factors.

Methods: All infants born in Ekrem Hayri Ustiindag Obstetrics and Gynecology Hospital were investigated
in terms of treatment approaches and the need for resuscitation according to risk factors in the delivery
room and clinical follow. Noninvasive (via mask) positive-pressure ventilation (NPPV), endotracheal intubation
and intravenous drug administration were accepted as resuscitation procedures.

Results: Resuscitation was applied to 1.7% (n=31) of 1845 newborns, 383 of whom were prematures.
Tactile stimulation and aspiration were aduquate treatments in 1690 (91.6%) cases, while NPPV was found
to be the most commonly applied method within the resuscitation procedures (45.1%). The frequency of
infants having risk factors were 56% (n=1041) and 87% (n=43) in all newborns and resuscitated newborns,
respectively. A significant relation between the application of resuscitation and the presence of prematurity,
fetal abnormality or multiple risk factors were determined (p<0.05). Eleven (35.5%) of the resuscitated
infants died.

Conclusions: We conclude that tactile stimulation and aspiration were the most common procedures to
stimulate respiration in the delivery room, while the frequency of requirement for resuscitation among all
deliveries was 1.7%, it was found increased with the presence of accompanying risk factors.
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OZET

Amag: Etkinligi kamitlanmus diisiik maliyetli pek ¢ok girisimle azaltilmasi olast neonatal mortalite hizlarinda son
villarda hemen hicbir degisiklik olmamistir. Kaldi ki bazi tilkelerde venidogan 6lim hizinda artis bildirilmektedir.
Bu calismada dogum odasinda resiisitasyon uygulama sikhigi ve resiisitasyon icin eslik eden risk faktérlerinin
arastirilmast amaglanmistir.

Yéntem: Ekrem Hayri Ustiindag Kadin Hastaliklart ve Dogum Evi’nde yenidoganlar, dogum odasinda yapilan
miidahale, restisitasyon islemi; eslik eden risk faktérleri ve klinik izlem yéniinden arastinldi. Maske ile pozitif
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basingli ventilasyon (MPBV), endotrakeal tiip takilmas: ve damaryolu acilarak ilagh miidahale uygulamalari
resiisitasyon islemi olarak kabul edildi.

Bulgular: Dogumhanede dogan 383’ i prematiire toplam 1845 yenidoganin %1.7 (n=31)’sine resusitasyon
islemi uygulandi. Taktil uyari ve aspirasyon olgularin 1690 (%91.6)'inda veterli tedaviyi olustururken, resisiite
olanlar icinde MPBV %45.1 (n=14) ile en stk uygulanan resusitasyon islemi oldu. Ttim yenidoganlarin %56
(n=1041)’sinda, restisite edilen yenidoganlarin %87 (n=43)’sinde eslik eden risk faktérleri saptandi. Prematiirite,
fetal anomali ve multipl risk faktori varlig ile restsitasyon uygulanmast arasinda anlamli iliski tespit edildi
(p<0.05). Restusite edilen infantlardan 11 (%35.5)'i kaybedildi.

Sonug: Taktil uyart ve aspirasyonun dogum odasinda solunumu uyaran en énemli uygulama oldugu, tiim
dogumlarda restisitasyon gereksiniminin disiik oldugu ancak risk faktorlerinin eslik etmesi durumunda
resistitasyon gereksiniminin énemli diizeyde arttigi goriildii.

Anahtar Kelimeler: Neonatal mortalite, resisiitasyon, risk faktérleri

Despite the improvement in many health
problems all over the world during the past 15
years, the death rates of mothers and newborns
still remain unchanged. A decision to reduce
the death rate of children under 5 years of age
by two-thirds was made in United Nations
Millenium Meeting on September, 2001. This
goal can only be achieved in case the death
rate of newborns is reduced by 50%, since 40%
of the death rate of children under 5 years of
age is caused by newborn deaths. Achieving this
millenium goal requires low-cost attempts (1).

More than 5 million neonatal deaths occur
worldwide each year (1,2). It has been estimated
that birth asphyxia accounts for 19% of these
deaths, suggesting that the outcome might be
improved for more than 1 million infants per year
through implementation of simple resuscitative
techniques (2). Although the need for resuscitation
of the newly born infant often can be predicted,
such circumstances may arise suddenly and
may occur in facilities that do not routinely
provide neonatal intensive care. Thus, it is
essential that the knowledge and skills required
for resuscitation be taught to all providers of
neonatal care.

Two-thirds of newborn deaths occur in the
first week of life, two-thirds of which occur in
the first 24 hours. An audit of live born infants
who died in the first week of life in the public
service could help in planning strategies to
reduce the early neonatal mortality rate.
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Intrapartum hypoxia and preterm delivery are
the main causes of death. Common modifiable
factors included inadequate staffing and facilities,
poor care in labour, poor neonatal resuscitation
and basic care, and difficulties for patients in
accessing health care (3).

The aim of this study was to investigate the
frequency and accompanying risk factors for
resuscitations in newborns.

PATIENTS AND METHODS

The study was conducted in Ekrem Hayri
Ustundag Obstetrics and Gynecology Hospital
in Izmir, Turkey. All infants born between 01
November 2004 and 31 January 2005 were
investigated prospectively in terms of delivery
methods, accompanying obstetric risk factors
and clinical follow-up.

NPPV, endotracheal intubation and intravenous
drug administration were referred to as resuscitation
procedures while tactile stimulation and aspiration
which are initial steps of resuscitation were
excluded from resuscitation criteria. The decision
and application of resuscitation, and follow-up
of newborns were made by pediatricians. The
existence of risk factors such as prematurity,
postmaturity, [UGR (intrauterin growth reterdation),
fetal distress, prolonged or difficult labour, fetal
abnormality, multiple pregnancy, umbilical
cord tangled around the neck, placenta previa,
ablatio placentae, preeclampsia-eclampsia,
meconium-stained amniotic fluid and/or MAS
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(meconium aspiration syndrome), oligo-poly-
hydramniosis, gestational diabetes and Rh
incompatibility were recorded.

Depending on their clinical conditions, the
newborns were followed-up either "by-their-
mother" or "in-the-incubator" 1-8 hours. In case
of respiratory distress, seizure or other life-
threatening complications newborns were
transferred to newborn and prematurity clinic
of our hospital, or neonatal intensive care units
in other regional reference centers.

Infants who needed to be resuscitated and
others were compared regarding to gestational
age, birth weight, delivery type, risk factors,
APGAR score and early clinical follow-up.
Statistical analyses were performed using 72
test within SPSS 12.0 software. P value less
than 0.05 was considered to be statistically
significant

RESULTS

Premature newborns consisted 20.7% of the
total number of newborns (n=1845). Nine
hundred and nineteen (49.8%) of the cases
were girls. Among all newborns 701 (37.9%)
were born to caesarean sections (C/S) and
1041 (56.4%) were born after a high-risk
pregnancy and 31 (1.7%) infants received
resuscitation. Table 1 reviews the characteristics
of the newborns in the group.

Only tactile stimulation and aspiration were
applied in 1690 (91.6%) of the cases, NPPV was
required in 14 (45.1%) of the 31 resuscitated
newborns (Table 2).

Total risk factors were determined in 1041
(56.4%) cases and 254 (13.7%) infants had
multiple risk factors. Prematurity (19.6%),
postmaturity (14.4%), chronic diseases of the
mother (6.7%), meconium-stained amniotic fluid
and/or MAS (6.7%), and Rh incompatibility
(5.6%) were found as the most common risk
factors in total group (Table 3).

A significant relationship between the need for
of resuscitation and the presence of prematurity,
fetal abnormality or multiple risk factors was
determined (p<0.05) (Table 4).

Table 1. Characteristics of the newborns in the study group.

n %
Premature live birth 383 20.7
Female gender 919 49.8
Vaginal delivery 1097 59.4
Caesarean section (C/S) 701 37.9
Vacuum extraction 47 2.5
Resuscitated infants 31 1.7
Intermadiate care 176 9.5
Intensive care 101 54
Exitus 46 2.4
Total 1845 100

Table 2. Characteristics of the resuscitated and
nonresuscitated newborns.

n %
Nonresuscitated newborns 1814 98.3
Noninvasive (by mask) PPV 14 0.76
Intubation/cardiac massage 13 0.70
Drug administration 4 0.22
Total 1845 100

Table 3. Distribution of accompanying risk factors within
the newborns.

n %
Prematurity 205 11.1
Postmaturity 150 8.1
Chronic illness of mother 70 3.8
MAS* 70 3.8
Rh incompatibility 59 3.2
PPROM** 39 2.1
Oligo-polyhydramniosis 27 1.5
Difficult labour 24 1.3
[UGR*** 13 0.7
Other 384 20.8
Total 1041 56.4

* MAS

: Meconium aspiration syndrome (total of meconium-
stained amniotic fluid and newbormns with MAS)

** PPROM: Preterm premature rupture of membranes

" JUGR : Infrauterine growth retardation

Resuscitation was applied to 2.9% (n=21) and
6.7% (n=22) of the newborns who had single and
multiple risk factors, respectively. A significantly
higher rate in multiple-risk group was found
when a comparison was made between the
single and multiple-risk groups in terms of the
rate of resuscitation requirement (p=0.004).
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Table 4. Perinatal risk factors in resuscitated and non-resuscitated cases.

Risk factors Resuscitated Non-resuscitated P
(n=31) (n=1814)
Prematurity 10 195 0.000
Difficult labour 2 22 0.082
Fetal abnormality 1 1 0.000
Kordon dolanmasi 1 10 0.178
PPROM** 1 38 0.992
MAS* 3 55 0.228
Oligo-polyhydramniosis 2 25 0.121
Chronic illness of mother 1 69 0.545
Multiple risk factors 22 305 0.000
* MAS : Meconium aspiration syndrome (sum of infants bom with meconium-stained amniotic fluid and newborns with MAS)

* PPROM : Preterm premature rupture of membranes

There was a statistically significant relation
between the need for resuscitation and pre-
maturity, low birth weight and the presence of
accompanying risk factors (p=0.000).

Five minutes APGAR scores were 8-10, 4-7
and 1-3 in 44.8% (n=22), 32.6% (n=16) and
22.4% (n=11) of the cases, respectively.
Significantly higher number of resuscitations were
required in infants who had an APGAR score
of 1-3 at five minutes after delivery (p=0.000).

Three (6.1%) cases among all resuscitated
newborns were allowed to stay nearby their
mothers after receiving solely NPPV, while 13
(26.5%) cases required incubator care, and 10
(20.4%) were hospitalized and 5 (16.1%) were
transferred to neonatal intensive care units in
other regional reference centers. Of the 1814
newborns who didn't receive resuscitation,
1642 (90.5%) were cared by their mothers,
163 (9%) were followed in incubators up to 8
hours and 9 (0.5%) were hospitalized. There
was a statistically significant difference between
resuscitated and unresuscitated newborns
regarding requirement for intermediate and
intensive care (p=0.000).

A total number of 41 (2.2%) deaths were
recorded. Thirty (73.1%) infants were stillborn;
7 (17%) cases died in the delivery room and 4
(9.4%) newborns died at the intesive care unit.
Eleven (35.5%) of the resuscitated infants
were died. Eigth (19.5%) newborns who died

had Apgar scores of 1-3 and 11 (26.8%)
newborns had multiple obstetric risk factors.

DISCUSSION

The health of a society is the principle factor
that determines the developmental state of
that society, basic measure of which is the
health conditions of mothers and children.
Data collected during the recent years showed
that every vyear approximately 10 million
children die before they reach 5 years of age.
It is estimated that four million infants die
during the first month of life (4). The vast
majority of these neonatal deaths occur in poor
countries where standards of both maternal and
newborn care are low. One of the Millenium
Development Goals is to reduce the number of
childhood deaths under the age of five years
by two thirds from 95 per 1000 to 31 per
1000 by 2015 (5).

In our country, annually 50.000 children die
before they are 1 year old (6). A total of 135
mothers and children die every single day, and
a baby dies every 10 minutes by reasons that
are mostly avoidable by simple and cheap
healthcare methods. A reduction in the death
rates of mothers and children to 2% was
planned by running a national project to
prevent death in mothers and children which
took place between 2002-2005.

The importance and requirement for new
programs on health issues in newborn age must
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be of particular consideration since problems
occupy a considerable ratio of deaths among
babies and children regarding peri- and pre-
natal periods still. To date, adequate data relating
perinatal deaths and their causes have not
been accumulated in Turkey. In order to improve
the newborn healthcare policies, adequate
quantitative and qualitative data relating peri-
and neo-natal deaths must be collected. Since
of the related problems is the lack of preventative
approach in high-risk pregnancies and in early
newborn period.

Although various information sources about
newborn resuscitation procedures in the delivery
room are available however the so called
Neonatal Resuscitation Program (NRP) which
is developed by American Academy of Pediatrics
(AAP) and American Heart Association (AHA).
All the related personnel is strongly suggested to
get a NRP course and certificate is accept and
prompted by Turkish Society of Hematology
and Turkish truhistry of Health. Physician
must determine the physiological delays during
the transition from intrauterine to extrauterine
life, which requires spontaneous respiration,
cardio-pulmonary and other changes, in order to
reduce the mortality and morbidity rates of
newborns. A good knowledge of normal
transition  physiology  helps identify  the
requirements of the infant and apply more
efficient resuscitation (7).

Each year over 5 million newborn deaths
occur. Approximately 19% of these deaths are
assumed to be caused by asphyxia during
birth, which indicates that more than 1 million
newborn deaths can be prevented if simple
resuscitation methods are applied (8).

Approximately 5-10% of the newborn population
requires active resuscitation (e.g. respiratory
stimulation) at various degrees during delivery
and 1-10% of the newborns that are born in a
hospital reportedly need assisted ventilation
(9,10). In our study, rate of resuscitation was
found as 1.7%. Sutcuoglu et al (11) were
investigated resuscitation procedures for the
newborn in delivery room and found 5.46% of
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the newborns required resuscitation. They
determined 77.7% of the resuscitated
newborns have had risk factors. The Neonatal
Resuscitation Program will continue to evolve
with new data obtained from clinical studies and
basic physiologic research. ‘

In our study, the distribution in rates of various
resuscitation methods was found as follows:
NPPV (0.75%); endotracheal intubation and
cardiac massage (0.70%); and intravenous drug
administration (0.21%), the rate of which is in
agreement with the literature (12).

In order to be prepared against the possible
high-risk ~ deliveries, there must be a
communication between the person who takes
care of the mother during her pregnancy and
the person who will resuscitate the newborn.
This kind of communication must include of
the exchange of information regarding mother’s
health condition, her detailed medication history
and even specific fetal monitorization (fetal heart
monitorization, lung maturation and ultrasound
reports).

Perinatal asphyxia and extreme prematurity are
the two important complications of pregnancy
that require trained personnel to apply complicated
resuscitation procedures. Nevertheless, only
60% of the newborns can be estimated to
born with asphyxia before birth, leaving the
remaining unpredicted. Moreover, 80% of the
small for gestational age (SGA) infants need
resuscitation and stabilization after birth.
Approximately half of the newborn deaths, in
which case mostly extreme premature infants
are affected, occur in the first 24 hours of life.
These early deaths also have asphyxia and/or
respiratory depression components as etiological
factors. Management of asphyxia in the first
minutes of life may affect long-term outcomes
in surviving infants.

Mbweza (13) investigated maternal risk factors
that caused perinatal asphyxia and found the
existence of risk factors in 65% of the cases,
18.5% of which were multiple. The most common
risks were premature birth, preeclampsia,
cephalopelvic disproportion and difficult labour
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and 46% of all labours required medical
intervention. In our study, the existence of risk
factors was detected in 56.4% of the cases
and multiple risk factor rate was 13.7%. Most
common risk factors were prematurity, post-
maturity, chronic diseases of the mother,
meconium-stained amniotic fluid and/or MAS
and Rh incompatibility.

Among preterm newborns the incidence of
perinatal depression is considerably high because
of the complications related to preterm birth
and physiological immaturity and lability of the
premature infant (14). In our study, a
significant relation between the application of
resuscitation and the presence of prematurity
or fetal abnormality was determined, which is
in good agreement with a previous report that
stated the relation between prematurity and
resuscitation application (15).

In our study, a requirement for resuscitation
was detected in 3 out of total 58 cases that
had MAS or meconium stained amniotic fluid;
however no significant relation was found
regarding the need for resuscitation between
the cases with or without MAS, which is also
in good agreement with previous reports (16).
Depressed infants intubated and direct tracheal
suctioning is performed and all of the resuscitated
3 infants had MAS.

A single risk factor was identified in 77.75%
of the newborns who needed resuscitation. A
significantly higher rate in multiple-risk group
was found when a comparison was made
between the single- and multiple-risk groups in
terms of the rate of resuscitation requirement,
consistent with the literature (17).

A statistically significant relation between the
need for resuscitation and the prematurity and
low birth weight (< 2500 g) was found. Previous
reports also indicated a significant relation
between low birth weight, prematurity and the
requirement for resuscitation (18). However,
caesarean section (C/S), in agreement with
the literature (19), was not found to increase
the need for resuscitation in our study.

Reliable documentation of the procedures
during clinical examination and resuscitation of
the newborn is essential for such reasons as good
clinical care, communication and medicolegal
requirements. APGAR scores must be recorded
1 and 5 minutes after birth and then, every 5
minutes until the vital findings of the newborn
are stabilized. In our study, among all newborns,
significantly higher rate of requirement for
resuscitation was observed to newborns who
had APGAR score of 1-3 five minutes after
birth. APGAR scores of half of the newborns
that died were 1-3 and 11 of the died newborns
were between 4-7, which is in agreement with
a report that indicates a high death rate for the
newborns with an APGAR score less than 3 (20).

Vakrilova et al (21) reported the reduction of
neonatal mortality from 7.8% to 6.8% and
asphyxia incidence from 9% to 8% by a program
that was initiated for lowering the mortality
rate caused by peri- and intra-natal asphyxia,
and additionally stated the importance of the
augmentation in resuscitation quality by
continuation of labour room personnel education
and the necessity for being prepared for such
situations in advance.

As a conclusion, in order to reduce neonatal
mortality and asphyxia rates, high-risk pregnancies
(premature birth, obstetrical causes) must be
detected in advance by improvement of prenatal
healthcare conditions and all personnel who
attend the deliveries mut be trained and
equipped applying to NRP rulest achieve, a
higher neonatal resuscitation quality.
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