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10.1 INTRODUCTION

This chapter considers the health implications in Europe of “being born too soon, too small”. It

reviews the neonatal care processes for infants of very low gestational age (VLGA, less than 32

weeks) and of very low birth weight (VLBW, below 1501 g) and presents weight-specific neonatal

mortality rates (NMR), perinatal risks and preventive factors, frequent therapeutic interventions,

and selected short-term morbidity. Finally, long-term consequences for postnatal wellbeing and

neurodevelopment in terms of disabilities and quality of life are also discussed. 

VLBW infants account for less than 2% (0.04-1.24%)1 of all live births, but their outcomes

nonetheless have a major impact on perinatal, neonatal, and infant mortality.2 Moreover, the long-

term consequences of extreme prematurity might compromise their wellbeing as children and

adults,3 cause stress to families,4 and economic burden to health systems.5 The weight-adjusted NMR

for VLBW infants (~150/1000 live births) is more than 50 times higher than the overall NMR (2.4-

6.8/1000).6 Furthermore, disabilities of perinatal origin are more frequent in preterm than in term

infants. 

It is estimated that over 2 million VLBW infants are born every year worldwide, and the prevalence

of prematurity is rising in most European countries despite efforts to prevent it.7 This may be

related to the increased number of twin pregnancies, due perhaps to the increase in both maternal

age and use of assisted reproduction.8

European health care systems are not uniform, but all member states offer government-paid access

to NICUs and perinatal centres.9 Birth of these babies at such centres diminishes the need for

postnatal transfers.10 A further advantage of regionalisation to facilitate access of VLBW infants to

intensive care is that it makes it easier to keep track of every such baby born within a given area. 

Neonatal mortality reporting systems from civil and birth registers are well established but have

traditionally only reported weight-specific data for the whole category of low birthweight infants

(ie, <2500 g).11 Years ago data about more immature infants were often under-reported because

mortality was extremely high at those low gestational ages and birth weights. In the last few

decades, improvements in perinatal and neonatal care have pushed back the limits of viability.

Collecting data about these immature infants has thus become extremely important, but these data

are not widely available. Data from survey and hospital discharges are becoming available, but are

not systematically aggregated by central registers or by EUROSTAT. Currently, some European

countries report data on gestational age and weight-specific neonatal mortality to evaluate

perinatal and neonatal health care of VLBW/VLGA infants, as recommended by the EURO-PERISTAT

project.12

With the implementation of new internet-based communication technologies, networking has

been very successful in gathering data and disseminating health information. Existing neonatal

networks collect standardised patient data to promote excellence in clinical practice by

benchmarking and comparing outcomes, and in research, continued education, and quality
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improvement projects. Networks maintain databases that can keep patient and unit identities

anonymous. For many reasons (Table 10.1), neonatal networks have focused on outcomes for

VLBW/VLGA infants, a group for which the development of an epidemiological information system

is fully justified.

Table 10.1 Advantages of a European information system for VLBW/VLGA infants

• Prematurity rates are increasing in Europe and throughout the world (8-12% of live births).

• Outcomes of VLGA/VLBW infants contribute significantly to neonatal and infant mortality rates

(up to 60-70%). 

• These infants have even higher rates of short and long-term morbidity associated with later

developmental disabilities.

• The total number of VLGA/VLBW infants is relatively small (1-2% of live births).

• All infants are immediately and easily identified at hospitals. 

• Many initial risk factors are known and can be used to standardise outcomes. 

• To some extent outcome is related to the quality of care received, which paves the way to the

implementation and assessment of quality improvement strategies.

• Larger and increasing amounts of resources are consumed for their short and long-term care.

• Several evidence-based interventions have been shown to improve outcome (eg, antenatal

steroids and postnatal surfactant).

• Nosocomial infection is prevalent and increases risk for poor outcomes but is potentially

preventable. 

• Surviving infants often have neurological and respiratory disabilities requiring follow up,

multiple therapeutic interventions, prolonged care, and rehospitalisations. 

• Overall, perinatal, neonatal, and long-term care of VLBW infants is a demanding health

problem involving increasingly more health resources.

Modified from JP Diaz Rosello, CLAP, Montevideo, Uruguay. Personal communication

There are several neonatal networks in other areas of the world17-20 and in some European countries

(including Belgium,21 Ireland,22 Portugal,23 and Spain24) and regions (eg, the Basque Country and

Navarre,25 Lazio,26 and England’s Regional Networks27). However, there was no Europe-wide

network to allow comparisons of outcomes for VLGA/VLBW infants, specifically designed to identify

differences in perinatal care in the different European countries. A neonatal network for data

collection on the short- and long-term health consequences of VLBW and VLGA birth in Europe was

much needed. In 2006, such a network – EuroNeoNet – was financed by the European Commission’s

Directorate General of Public Health and Consumer Protection (DG-SANCO)15,16 and one of its

components, the EuroNeoStat project (www.euroneostat.org) began collecting data about

VLBW/VLGA babies born in several European countries in 2006.

EuroNeoStat has developed a consensus set of standardised perinatal indicators with uniform

definitions, composed of perinatal risk and protective factors, selected neonatal interventions, and

short-term outcomes. These have been modified from those developed by the Vermont-Oxford

Network, with their approval. Furthermore, a minimal follow-up set of indicators to assess health

status and neurodevelopment status at 24 months of postnatal age corrected for prematurity have

been proposed and are currently being evaluated (Table 10.2). 

185



Table 10.2 Health status and developmental follow-up at 24 months of age (corrected for 

prematurity)
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- Died after discharge from Neonatal Unit

Corrected age at assessment

- Weight, height/length and head circumference at assessment

- Congenital malformations/anomalies 

- Able to walk without support?

- Able to sit?

- Able to use hands to feed self?

- Able to control head movement without support or no head control?

- Total hearing impaired, uncorrected even with aids?

- Total blindness or sees light only?

- Assessment with objective test:

- If performed (normal or not)

- If not performed indicate:

Communicating by speech or other method? YES/NO

Able to produce more than 5 recognisable sounds? YES/NO

Able to understand words/signs? YES/NO

Shows interest in known people or objects? YES/NO

- Convulsions (more than one seizure monthly even with treatment)

- Gastrointestinal function: Normal, requires tube feeding or parental nutrition

- Respiratory function: normal or requires continual or respiratory support?

- Renal function: requires dialysis?

- Cerebral palsy: absent, permanent disability or considered temporary

Full health and neurodevelopment follow-up items in the dataset and definitions can be downloaded at: www.euroneostat.org 

These indicators can be used for many purposes, for example: 1) to compare outcomes from

individual NICUs with those of other institutions, to identify areas with opportunities for

improvement, and to assess the success of the initiatives undertaken; 2) to evaluate health

programmes and develop priorities for planning, promotion, and evaluation of short- and

long-term care of these infants by health organisations; 3) to document clinical variability of

the care process and its outcomes with the aim of developing the optimal application of health

care; and 4) to promote consensus in health policies and strategies to improve the care of these

high-risk premature infants.

10.2 DATA COLLECTION AND ANALYSIS

The 2006 infant cohort included a total of 2875 VLGA/VLBW infants, who received  care at 60

NICUs in 13 countries. Of these infants, 73 were not admitted to a NICU because they died in

the delivery room and were excluded from this study.

The following items were included in the 2006 EuroNeoStat perinatal dataset and collected for

each baby: gestational age, birth weight, length and head circumference, gender, prenatal

care, steroid use, mode of delivery, multiple birth, Apgar scores at 1 and 5 min, resuscitation at



birth, death in the delivery room, age at admission, surfactant administration, supplemental oxygen

on day 28 and at 36 weeks, steroid use for bronchopulmonary dysplasia, indomethacin/ibuprofen

treatment, ductus arteriosus surgical closure, retinopathy of prematurity (ROP), necrotising

enterocolitis (NEC) or focal gastrointestinal perforation and surgery for NEC, other major surgery,

respiratory distress syndrome, pneumothorax, cranial imaging, presence and grade of

intraventricular haemorrhage (IVH), periventricular leukomalacia, early and late bacterial sepsis

and/or meningitis and the responsible bacterial pathogen, major congenital anomalies, the

provision of an oxygen and/or cardiorespiratory monitor at discharge, age, weight, length, and

head circumference at initial disposition from the hospital, transfer to another neonatal unit and

the reason for transfer, limitation of intensive support, age at death, autopsy, and cause of death.

The full perinatal dataset and definitions can be downloaded at www.euroneostat.org.

Non-categorical data were described with parametric and non-parametric statistics (mean, SD,

median, P25, P75, Min, Max). Rates were calculated for categorical data. For Apgar scores, rates for

values below 5 and 7 points were determined for 1- and 5-min scores. A global rate of surfactant

administration was calculated (surfactant at any time) and within this group of surfactant-treated

babies, a first hour of life rate was also calculated.

Units with 5 or fewer babies admitted were excluded from the analysis of the variability of

outcomes within NICUs. Lowest and highest rates were calculated for each item within each unit.

Unit variability graphs were drawn as crude rates for each NICU and item.

Standard mortality rates adjusted for both birth weight and gestational age groups and their 95%

CI intervals were calculated for NICUs with more than 5 babies admitted. 

10.3 RESULTS

This report is based on morbidity and mortality data from the 2006 EuroNeoStat cohort of

immature infants of VLGA and VLBW and emphasises the influence of gestational age, birth

weight, and sex on the outcomes. Clinical variability and possible health inequalities are also

discussed.  

10.3.1 PRINCIPAL RISK FACTORS AND DETERMINANTS

One of the most important determinants for intact survival is accessibility to a NICU in the same

hospital where the infant was born.30 Rates for babies born before 32 weeks of gestation in

hospitals with NICUs varied from 33.5% in Greece to 97.7% in the Valencia region in Spain.6

The major biological risk factor for mortality in VLBW infants is immaturity. The lower limit for

viability is now around 23-24 weeks of gestation. However, there are other risk factors related to

maternal health, SES, aspects of pregnancy (eg, antenatal care, infection, multiple pregnancy, and

assisted conception, infant characteristics (eg, birth weight and congenital anomalies), and

condition at birth (eg, Apgar scores and need for resuscitation).13
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The 2006 EuroNeoNet cohort included babies with a birth weight <1501 g or a gestational age <32

weeks from 60 NICUs from 12 member states (Austria, Czech Republic, Finland, France, Germany,

Greece, Italy, Poland, Spain, Sweden, Switzerland, and the UK) as well as Russia. The sample size of

the cohort was too small to be considered representative of all member states or to allow valid

comparisons between regions or countries. Table 10.3 shows the infant characteristics of the cohort,

which had a mean (!SD) birth weight of 1157 (269) g and a mean and gestational age of 28.6 (2.8)

weeks.

Table 10.3 Infant characteristics

In the 2006 cohort, 26.2% of babies had a 1-min Apgar score below 5 and 18.8% a 5-min score

below 7. The most important protective factor was prenatal corticosteroid administration, received

by 77.9% of all babies, 63.5% of whom had a full course (Table 10.4). Prenatal infection was present

in 3.8% of infants.
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Variables (*) Value

Birth Weight (g) Mean (SD or range)

Mean (SD) 1157 (269)

95% CI (Mean) 1143.6 - 1170.6

Median (P25, P75) 1167 (877 - 1410)

Gestational Age (weeks)

Mean (SD) 28.6 (2.8)

95% CI (Mean) 28.5 - 28.7

Median (P25, P75) 29 (27;31)

Age at Admission (days)

Mean (SD) 0.8 (3.1)

Median (P25, P75) 0 (0 - 0)

Min - Max 0 - 27

(*) Babies not dead in delivery room         Data from the EuroNeoStat project 2006 cohort of VLBW/VLGA infants.




