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DEMOGRAPHIC CHARACTERISTICS AND SHORT-TERM FOLLOW-UP
OUTCOMES OF EXTREMELY LOW BIRTH WEIGHT INFANTS

ASIRI DUSUK DOGUM AGIRLIKLI BEBEKLERIN DEMOGRAFIK OZELLIKLERI
VE KISA DONEM [ZLEM SONUCLARI
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Serife Suna OGUZ, Omer ERDEVE, Ugur DILMEN

S.B. Ankara Zekai Tahir Burak Kadin Sagligi Egitim ve Arastirma Hastanesi, Yenidogan Klinigi

ABSTRACT

Indroduction and Objective: Mortality of preterm infants has been decreased with recent developments in the ne-
onatal intensive care units (NICU). This decrease is prominent especially in the extremely low birthweight (ELBW)
preterm infants group. Intensive care unit short-term outcomes, features of the intensive care follow-up, the treat-
ment, incidence and severity of comorbidity differ in this group than the others. Results of the data for this patient
group is important to set the patient treatment and follow-up protocols. We aimed to present the data of ELBW
preterm infants who are discharged from our NICU which is the largest one in Turkey.

Material and Methods: In this retrospective study, ELBW preterm infants who were followed-up at our Neona-
tology outpatient clinic of our hospital between January-2009 and July 2010 areincluded. Perinatal demographic
features, intensive care follow-up features, short-term outcomes and comorbidities are recorded.

Results: A hundred and fifty-four ELBW preterm infants were included to the study. Among 113 survived ELBW
preterm infants in the NICU mean gestational week, mean birth weight and mean maternal age were 26.9+1.8 we-
eks, 853460 g and 27.7+5.6 years, respectively. During the hospitalization, patent ductus arteriosus (PDA) was ob-
served in 53.9%, necrotizing enterocolitis (NEC) in 9.7%, pneumothorax in 5.5%, pulmonary hemorrhage in 9.8%,
severe intracranial hemorrhage (stage 3 and 4) 21.4% and hydrocephalia requiring shunt operation was in 3.5%
of the neonates. Retinopathy of premature (ROP) requiring treatment was observed in 23%. Bronchopulmonary
dysplasia (BDP) was found to be 30.3% of the patients whereas only eight patients (8%) required home-oxygen
treatment.

Conclusion: This first wide serie data presented in our country in ELBW premature neonates indicates that special
treatment and follow-up policies should be set for the related comorbidities in the era of low mortality.
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OZET:

Giris ve Amag: Yenidogan iinitelerinde son yillarda goriilen gelismelerle birlikte preterm bebeklerde mortalite
azalmistir. Bu azalma 6zellikle asir1 diisiik dogum agirligi (ADDA) olan bebek grubunda belirgindir. Bu
grubun yogun bakim kisa dénem sonuglari, yogun bakim izlem ve tedavi dzellikleri, eslik eden morbidite
siklig1 ve siddeti diger hasta gruplarindan belirgin derecede farklidir. Bu hasta grubunun verilerinin ortaya
konmas1 hasta tedavi ve izlem protokollerinin olusturulmasi agisindan énem arz etmektedir. Ulkemizin en
biiylik yenidogan yogun bakim servisine sahip olan iinitemizin asirt diisiik dogum agirliklt hasta grubunun
verilerinin ortaya konmasini amagladik.

Gerec ve Yontemler: Bu retrospektif ¢aligmada, hastanemiz yenidogan kliniginde Ocak 2009-Temmuz 2010
tarihleri arasinda izlenen, ADDA prematiire bebekler alinmigtir. Perinatal demografik 6zellikler ile yogun
bakim izlem 6zellikleri, kisa donem izlem sonuglart ile eslik eden morbiditeler kaydedilmistir.

Bulgular: Yiiz elli dort ADDA prematiire bebek ¢alismaya alindi. Kirkbir hasta (%26.6) izlem sirasinda
kaybedildi. Yogun bakim izlemleri yapilan 113 ADDA prematiire bebegin ortalama gebelik haftas1 26.9+1.8
hafta, ortalama dogum agirlig1 853+60 gram, ortalama anne yas1 27.7+5.6 yil idi. Hastalarin izlemlerinde
%353.9 patent duktus arteriozus (PDA), %9.7 nekrotizan enterokolit (NEK), %21.4 ciddi intrakraniyal Kanama
[(IKK);evre 3,4)], sant operasyonu gereken hidrosefali ise %3.5 olarak gozlendi. Tedavi gerektiren prematiire
retinopatisi (ROP) %23 gozlendi. Bronkopulmoner displazi(BPD) ise %30.3 oraninda gézlendi.

Sonuclar: Caligmamizda ortaya konan ADDA prematiire bebeklere yonelik iilkemizden yayimlanan bu ilk
genis serili veriler bu grupta mortalitenin diisiik seyretmesinin yaninda yiiksek oranda eslik eden morbiditelere

INTRODUCTION

Infant mortality has been seriously decreased in our
country with the advances in neonatal intensive care in
parallel to the developments in the world in the last de-
cade. A marked improvement is seen, especially in the
survival rates in the patient group having a risk of ges-
tational week and birth weight (1-3). The rates of mor-
bidity and mortality of very low birth weight (VLBW)
and extremely low weight birth (ELBW) infants in the
neonatal intensive care units (NICU) statistics are im-
portant indicators for the intensive care standards of a
NICU. Mostly, increased morbidity features of the sur-
vivor ELBW infants appear as crucial problems. Mor-
bidities such as BPD, NEC and ROP are known to be
observed more commonly in this patient group (4-6). In
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yonelik tedavi ve takip politikalariin diizenlenmesi gerekliligini ortaya koymustur.
Anahtar Kelimeler: Asir1 diigiikk dogum agirligi, yenidogan yogun bakim

addition, ELBW infants are a group of patients who were
born in much earlier weeks and required more attenti-
ve care. The various ventilatory support characteristics
of much more immature lungs, total parenteral nutrition
(TPN) requirements, high growth rates, need of a lon-
ger time for hospitalization, increased familial and social
problems with increased complications necessitate diffe-
rent care standards. Support of the preparations for disc-
harge, completion of the family education and providing
follow-up conditions requiring a multidisciplinary appro-
ach after the discharge critical considerations in ELBW
patient group (7,8). Reporting the statistics of this group
of patients is important to show the characteristics of the
staying in the NICU and the stage in which they are in
the follow-up after the discharge. In this study, we ai-
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med to present NICU characteristics and obtained short-
term outcomes of the ELBW preterm infants who were
followed-up in our NICU.

MATERIAL AND METHODS

In this retrospective study, ELBW infants, who were
followed-up in the NICU of our hospital between Janu-
ary 2009 and July 2010 were included. Maternal risk
factors and maternal demographic characteristics (gesta-
tional week, maternal age, pregnancy number, additio-
nal maternal disease, and delivery route) were recorded.
The infants of the mothers who received betamethasone
within 24 hours before the delivery, were accepted to be
administered antenatal steroids. The gestational weeks
were defined according to the last menstruation date of
the mothers or to the findings of the ultrasonography per-
formed in the first trimester. Birth weight and hour of the
delivery were detailed from the files. APGAR scores of
1-5 minutes and whether there was a need for an agg-
ressive resuscitation during the delivery were recorded.
Respiratory problems, surfactant treatment, type and du-
ration of the ventilation support, cardiological evaluation
outcomes, treatment applications for PDA, presence of
clinic or culture-positive sepsis and the nutritional prob-
lems encountered during the hospitalization were recor-
ded in the follow-up period in the NICU. TPN support
administered during the hospitalization and enteral nut-
rition features were also recorded. Comorbidities of the
patients may accompany during the follow-up such as
BPD, NEC, ICH and ROP were recorded. The diagnosis
of NEC was established in line with the Bell classificati-
on, while BPD diagnosis was made according to criteria
by Jobe & Bancalari (9,10).Echocardiographic examina-
tion are performed at 48 to 96 hours of life. The definition
of hemodinamically significant PDA in ourcenter was ba-
sed on clinical signs (tachycardia of more than 160 beats
per minute, presence of a murmur, bounding pulses) and
echocardiographic finding of a ductal size> 1.5 mm or
left atrial to aortic root ratio > 1.5,as published elsewhe-
re, left-to-right shunting of blood, end-diastolic reversal
of blood flow in the aorta, or poor cardiac function (11).
Cranial ultrasound examination for the diagnosis and sta-

ging of ICH was carried out by an experienced radiolo-
gist on postnatal 5, 14, 28 day of babies life, respectively
(12). While diagnosis, treatment and follow-up of ROP
were performed by an experienced ophthalmologist.

RESULTS

A hundred and fifty-four ELBW infants were inclu-
ded in the study. Forty-one (26.6%) of the patients died
during their hospitalization. Thirty of these 41 patients
died in the early neonatal period (< 7 days). The main
causes of death of these patients were ICH (n=8), pul-
monary hemorrhage (n=8), immaturity (n=3) and sepsis
(n=10); respectively. The other 11 patients died after one
week of their hospitalization. Sepsis, pneumonia and
NEC were the three important causes of death. The mean
gestational week, birth weight and maternal age of remai-
ning 113 ELWB preterm infants were as 26.9+1.8 weeks,
853+60 g and 27,745.6 years, respectively. Demographic
and maternal data of the patients are shown in Table 1.

Table 1. Perinatal demographic characteristics of
extremely low birth weight infants

Maternal age, mean + SD (year) 27.7 £5.6
Gestational age, mean + SD (week) 269 +1.8
Birth weight, mean + SD (g) 853 + 60
Male, n (%) 51 (45.1)
Delivery by caesarean section, n (%) 81 (71)
Prenatal Steroid, n (%) 88 (77.7)
Early membrane rupture> 18 hours, n (%) 21 (18.8)
APGAR 1. minute, mean (Min-max) 5 (1-8)
APGAR 1. minute, mean (Min-max) 7 (8-9)
Entiibation need during the delivery, n (%) 71 (62.8)
Respiratory distress syndrome, n (%) 86 (75.9)

There was a need for resuscitation in the delivery
room in 62.8% of the patients. The mean duration of the
mechanical ventilation was 7.6+2.5 days, and the mean
duration of continuous positive airway pressure (CPAP)
support was 6.7+6.3 days for hospitalized patients. The
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mean length of hospitalization was 80.3£25.8 days for
the patients admitted to NICU and survived. When the
patients were evaluated in terms of the premature morbi-
dity, PDA was found in 53.9%, NEC in 9.7%, pulmonary
hemorrhage in 9.8%, severe ICH (stages 3,4) in 21.4%,
hydrocephalus required shunt surgery in 3.5%, ROP re-
quired treatment in 23%, BPD in 30.3 % and culture po-
sitive late neonatal sepsis in 43.3% (Table 2).

Table 2. Comorbidity characteristics of extremely low

birth weight infants

Pneumothorax, n (%) 6 (5.5)
Pulmonary hemorrhage, n (%) 11 (9.8)
IIII?Oe/:i) for intubation in the first three days, 68 (62.4)
lg/lsczlcllzl;lsal ventilation duration, mean + 76£25
n-CPAP duration, mean + SD (days) 6.7+6.3
E()izillgsg)en requirement duration, mean + SD 474356
Bronchopulmonary dysplasia®, n (%) 34 (30.3)
Patent ductusarteriosus, n (%) 61 (53.9)
Intracranial hemorrhage', n (%) 23 (21.4)
Hydrocephalia, n (%) 16(14.1)
I;Iz;)d) for ventriculoperitoneal shunting, 4(3.5)
Necrotizing enterocolitis, n (%) 11 (9.7)
Premature retinopathy?, n (%) 26 (23)
Discharge weight, mean + SD (g) 2200 +2014
Sent to home-oxygen treatment, n (%) 8(7.2)
Hospitalization, mean + SD (giin) 80.3 £25.8

!Stage 3-4 Intracranial hemorrhage, ? Premature retinopathy re-

quired laser therapy, *Oxygen requirement in the week 36

DISCUSSION

A significant increase has been noted in survival rates
of ELBW infants with the improvements in perinatal and
neonatal intensive care conditions in the last three deca-

Cilt 5« Say1 4 2011/ Vol 5 « Number 4 2011

des (13). The survival rate of ELBW preterm infants has
increased to 75% in 1990s from 25% in 1970s (14). On
the other hand, special prematurity related problems such
as NEC, BPD, IVH and PDA have become more com-
mon with the increased survival rates. These morbidities
and their ongoing complications are known to affect the
life quality and healthy development of the infant both in
the NICU and post-discharge follow-up periods (6).

Prematurity and associated problems are accounted
for an important part of the work load of NICUs worl-
dwide. The rate of the premature birth differs between
the countries and regions. In a conducted study, this rate
was reported as 12.7 per hundred live births (15). Be-
sides this, the birth rate of ELBW infants is around 3-4
per 1,000 live births (16). This rate is around 1% among
hospitalized patients in our NICU. This was interpreted
to be caused by that our unit is a tertiary center in which
pregnant referral and follow-up are performed.

The most significant morbidity in ELBW infants is
ICH followed by the posthemorrhagic hydrocephalus.
Severe IVH is seen between 7% and 23% in ELBW
infants inversely proportional to the gestational week.
Posthemorrhagic hydrocephalus develops in one-third of
the infants with severe IVH and 15% of these have been
reported to be shunted (13). Serious neurodevelopmental
problems have been reported in follow-up of the patients
with posthemorrhagic hydrocephalus required shunting
(13). In our patient group, posthemorrhagic hydrocepha-
lus (14.1%) and associated shunt (3.5%) were found to
be consistent with the literature.

Respiratory problems are an important cause of mor-
bidity and mortality in the premature infants. Starting
with the admission of the infant to the NICU, the res-
piratory treatment continues almost until the discharge.
Respiratory problems during their follow-up and treat-
ment continue, also in the follow-up after the discharge
in some patient groups at risk (4).

RDS incidence differs between 86% and 98% in
ELBW infants (15). On the other hand, RDS diagnosis,
indications of surfactant therapy and its rate of use may
differ from each other in line with the practices of the
NICUs. The incidence of RDS was around 76% in the
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ELBW infants hospitalized in our unit. Our respiratory
support duration results demonstrated that rapid extuba-
tion and CPAP application were preferred even for these
patients.

Pulmonary air leak problems are occasionaly seen in
the ELBW patient group who are intensively receiving
mechanical ventilation. Pneumothorax rate in ELBW pa-
tient group was 5.5 % in our unit. Pneumothorax was ob-
served together with pneumomediastinum in one patient.

The diagnosis and staging of BPD are made according
to the gestational week, postnatal age, week of discharge
and the type of the ventilation support (13). However, it
can be characterized with the oxygen need of premature
infants and continuation of the ventilation support. Both
BPD itself and secondary respiratory problems result in
problems requiring intensive follow-up during and after
the intensive care (4).

BPD is seen in about half of the patients in ELBW
group (17). The incidence of BPD may markedly differ
between the units. This is caused by some factors such as
using different diagnostic criteria, the difference in the
perception of the need for oxygen, different therapies,
follow-up rates of the infants at risk and the mortality
differences of ELBW infants. BPD incidence was found
as 30.3% among ELBW preterm infants in our unit. This
lower rate than the literature was attributed to the rapid
extubation and early CPAP applied in our practice. Con-
sidering the number of the patients discharged with the
home oxygen therapy (n=8, 7%), low rate of severe BPD
can be thought to support this thesis.

Retinopathy of prematurity is the main cause of the
visual problems in preterm neonates (18). Increased sur-
vival rate of the low birth-weight infants in the develo-
ping countries, has given prominence to ROP (19,20).
The incidence and severity of ROP have shown diffe-
rences in the developing countries by years (20,21). The
incidence and severity of ROP are inversely proportional
to the gestational week and birth weight. Therefore; the
infants under 1.000 g are at the highest risk (19-21).

In a single center study from Brasil, one of the deve-
loping countries, incidence of ROP was 48.9% in ELBW

preterm infants. In this group, incidence of the patients
considered to have severe ROP and requiring treatment
was 17% in ELBW group, while this rate decreased to
2.3% in the infants born above 1,000 g (20). In our unit,
the rate of ROP in the infants under 1,000 g required in-
tervention was 23%in this study group.

Necrotizing enterocolitis is the most important gast-
rointestinal problem in the neonatal period with a mul-
tifactorial etiology. Many explanatory causes have been
proposed such as the intestinal immaturity, insufficient
antioxidant response of the premature and insufficiency
in regulation of the intestinal circulation and presence of
accompanying sepsis (23).

Necrotizing enterocolitis incidence is inversely pro-
portional to the gestational week (24). Mainly, the infants
born under 1.500 g are at risk, although this risk signi-
ficantly increases for the babies born under 28 weeks
and 1.000 g (5). The incidences differ in LBW patient
group between 6% and 10% (25). In our patient group,
NEC was observed in 11 patients (9.7%) which is similar
with the literature. However, this number increases to 19
(12.3%) when the patients diagnosed with NEC and lost
are added.

In conclusion, our ELBW preterm infants showed
that the rates of morbidity and mortality for developed
countries have been caught with a proper neonatal care.
The morbidities observed in these patients and high re-
quirement for special treatments are important to unders-
tand that this group of patients are specific to develop
special follow-up policies. Revealing the data of ELBW
infants with follow-up and neurodevelopmental outco-
mes nationwide are believed to guide the national health
policies to be implemented.
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