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ORIGINAL ARTICLE

A two-year retrospective study of the neonatal emergency transport service
in Northeast Italy

Stella Olivoa, Debora Veniera, Mirco Zanniera, Carla Pittinia, Illarj Achilb and Matteo Danielisc

aNeonatal Intensive Care Unit, Department of Maternal Care, Academic Hospital of Udine, Italy; bSchool of Nursing, Department of
Medical Science, Udine University, Udine; cLaboratory of Studies and Evidence Based Nursing, Department of Medicine, Padova
University, Italy

ABSTRACT
Background: Some newborns require acute transport to a Neonatal Intensive Care Unit (NICU)
due to unpredicted or unpredictable reasons.
Objective: To describe the activity of the Neonatal Emergency Transport Service (NETS) in
Northeast Italy.
Methods: An observational retrospective study was performed between 1 January 2018, and 31
December , 2019.
Results: A total of 133 transports were collected, with a neonatal transport index of 1.4%.
Infants �2500 grams were more frequently transferred by NETS than those in the normal group
(n¼ 34/563, 6.0% vs. n¼ 99/8,437, 1.2%; p< .001). The incidence of preterm birth among trans-
ferred newborns was 42/133 (31.6%). For the newborns with >2500 grams, there was a low inci-
dence of a cesarean birth compared to vaginal delivery (23.2% versus 63.5%; p¼ .001), while the
percentages were reversed in the group of infants �2500 grams (67.7% versus 20.6%) (p¼ .001).
Infant stabilization time was higher in the underweight group compared to those weighed
>2500 grams (31.5 versus 23.0min; p< .001), as well as the median length of stay in NICU (18.0
versus 8.0 days, respectively, p< .001). The group of infants �2500 grams received more intra-
venous therapy (47.1% vs. 26.2%) and invasive ventilation (26.5% vs. 8.1%), compared to the
group of infants who weighed >2500 grams.
Conclusions: This study described a local reality by showing the characteristics of the neonatal
transports that took place in a metropolitan area in Northeast Italy. Wider database is necessary
to achieve a better knowledge in the field of perinatal outcomes.
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Introduction

Neonatal transport is required when a newborn needs
care that cannot be provided in the referral center.
Since it represents an additional risk factor for a critic-
ally ill neonate, it should be performed, when possible,
by a well-organized neonatal transport service.

In utero transfer is universally recognized as the most
effective and safe way to guarantee both the pregnant
woman and the newborn the most qualified assistance
so as to minimize risks for both the mother and the neo-
nate [1–5]. Although maternal antenatal transport is the
preferred option, this method is not always feasible and
some infants inevitably need urgent transport to a
Neonatal Intensive Care Unit (NICU) after birth [1,4–6].
Data suggest that about 30% of serious pathologies

arising during labor are not preventable and that 1-2%
of births require a neonatal resuscitation and intensive
or sub-intensive care in a completely unexpected way
[4]. On these grounds, there will always be a number of
neonates who need to be transferred due to unpre-
dicted or unpredictable reasons [1].

At global level, the major causes of neonatal deaths
are infections, prematurity, asphyxia (birth asphyxia) and
congenital anomalies [7–11]. Although neonatal trans-
port represents an additional risk factor for a critically ill
neonate, especially for very preterm infants [1], the abil-
ity to safely transfer a sick newborn to a health facility
with a higher level of care could avoid many neonatal
deaths and reduce neonatal morbidity [9,12].
Furthermore, the timely activation of the Neonatal
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Emergency Transport Service (NETS) allows the new-
born, on the one hand, to receive already at birth and
on-site specialist care and, on the other hand, to be
transferred in the very first hours of life to appropriate
facilities for intensive neonatal care [1,5]. Patient stabil-
ization is an essential condition for adequate transport,
regardless of transport time or distance [13]. The opti-
mal stabilization time, including waiting times at referral
sites, can be quite variable [14]. This is due to the fact
that stabilization periods in neonatal transports depend
on several factors including illness severity, need for
procedures, and availability of local resources as well as
the capacity of the appropriate care facility [15].

The presence of a well-organized NETS is manda-
tory for a perinatal regional network since it repre-
sents the link between birth centers and NICUs and
can reduce the risks associated with transportation,
especially for very preterm infants [1]. The aim of this
study is to describe NETS in a regional metropolitan
area by showing the characteristics of the neonatal
transports that took place from 2018 to 2019.

Materials and methods

Study design

An observational retrospective study was adopted; it
included all newborns who were treated by the NETS
from 1 January 2018, to 31 December 2019. This
period was chosen as preexisting data were available,
even if originally collected for reasons other than
research. Data were reported here according to the
STrengthening the Reporting of OBservational studies
in Epidemiology (STROBE) statements to improve
truthfulness and ensure clarity [16].

Setting and study population

Friuli Venezia Giulia, a region in the northeast of Italy, is
an area of 1,215,000 inhabitants (1 January 2020). As the
Italian National Health System is highly decentralized,
significant regional differences in access to and quality
of healthcare services have been reported in the past
years [1]. However, the agreement of the State-Regions
Conference in December 2010 (also known as “Birth

Pathway”) provided guidance to standardize pregnancy
and childbirth practices at the regional level, including
the adoption of perinatal networks based on the hub
and spoke organizational model that guarantees the
presence of maternal and NETS [3]. Information regard-
ing NETS organization is reported in Table 1.

As part of the regional routine prenatal service, all
symptomless women with low-risk pregnancies are
registered for a planned delivery at any hospital in the
Friuli Venezia Giulia Region. Those who experience
complications at childbirth (e.g. premature rupture of
membranes, abruptio placentae) need transporting the
newborn infant to the NICU. In the Region, two NICUs
are available in two centers. These hospitals are for-
mally recognized second level maternity units (defined
by the Italian Ministry of Health as facilities with
>1000 annual births and equipped with a NICU) [17].
About 130 miles outside the Region is a third-level
hospital with highly skilled personnel and advanced
technical tools that serves as the national standard for
neonatal treatment.

The researchers of this study conducted a retro-
spective analysis of data available in the second-level
facility in Udine, whose NICU targets over 600,000
inhabitants with a total of about 4500 births/year.

Data collection and outcome measures

Study data were obtained from the internal database
of the NETS, which was hosted by the NICU of Udine
Academic Hospital, where every neonatal transport is
registered. The NICU medical director extracted the
pertinent data that were stored on a weekly basis by
the head nurse. Additional demographic data were
also obtained from governmental sources (ISTAT,
Istituto Nazionale di Statistica – the Italian Statistics
Institute, available at http://www.istat.it/).

The outcome measures of the study included varia-
bles at a) infant-level, such as low birth weight, that is
to say infants whose weigh was 2500 grams or less at
birth, gestational age (GA) at birth (weeks), the reason
for transport (e.g. respiratory failure), Apgar score (at
1- and 5-min), type of birth (e.g. vaginal delivery),
length of stay (LOS) in NICU (days) and NICU survival;

Table 1. NETS organization.
The NETS can be activated for 24 h/day, 7 days/week, on request by a Regional Birth Center. The neonatologist of the NICU who receives the transport

request from the spoke center is responsible for both activating the emergency transport by calling 112 and recording the data relating to the
transport request received (e.g. date/time of the call, identification of the newborn, reason for transport, Apgar score, type of birth). The transport
team involved in neonatal transport consists of a neonatologist and a registered nurse on duty at the NICU and with neonatal intensive care
experience. In particular, during the night shift, the neonatologist on duty at the NICU must wait for the on-call doctor before carrying out the
transport. The team also includes two 112 drivers. The vehicle used is a dedicated ambulance equipped with all the essential equipment (e.g.
transport incubator, ventilator, monitor).

NETS: neonatal emergency transport service; NICU: neonatal intensive care unit.
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and b) transport-level, such as NETS response time
interval (defined as the time lag between an initial
emergency call and arrival of the transport team at
the patient’s bedside, in minutes), infant stabilization
time (minutes), return time (minutes), overall transport
time (minutes), and intervention(s) during the trans-
port (e.g. intravenous therapy).

The worldwide standard cutoff weight for identify-
ing low birth weight infants at high mortality risk is
2500 grams [18].

Statistical analysis

Data from all transports were entered in a Microsoft
ExcelVR spreadsheet and then analyzed using the R
Statistical Software (version 3.4.1, Foundation for
Statistical Computing, Vienna, Austria). Continuous var-
iables were reported as mean, standard deviation (SD)
and median (I quartile and III quartile), and discrete
parameters were reported as absolute value (percent-
age). Differences in data distribution between infants
�2500 grams and infants >2500 grams were explored
through the chi-squared test and the t-test. A p value
of <.05 was considered significant for all tests.

Ethical issues

According to the local rules, parental written consent
was required before each transport and procedure
performed on a newborn. The study was approved by
the Regional Ethics Committee of Friuli Venezia Giulia,
Italy (as per document CEUR-2022-Os-13). Data regard-
ing patients and their relatives were extracted and
then anonymized. Privacy, rights, and confidentiality of
the available data were ensured throughout the study
in strict accordance with Italian law. Additionally, each
step of this study was carried out in agreement with
the Helsinki Declaration.

Results

The NETS dealt with a total of 133 transports in the 1
January 2019–31 December 2020 period, with a neo-
natal transport index of 1.4% out of 9000 births in the
area during the same period. Infants �2500 grams
were more frequently transferred by the NETS than
those who weighed >2500 grams (n¼ 34/563, 6.0%
vs. n¼ 99/8437, 1.2%; p< .001). Among the 133 new-
borns transferred, the incidence of preterm birth (PTB,
with GA equal to or less than 34weeks) was
42/133 (31.6%).

Comparisons of clinical characteristics of infants
with a low birth weight with infants who weighed
more than 2500 grams at birth are presented in
Table 2. For the newborns with >2500 grams, there
was a low incidence of cesarean birth compared to
vaginal delivery (23.2% versus 63.5%; p¼ .001), while
the percentages were reversed in the group of infants
�2500 grams (67.7% versus 20.6%) (p¼ .001). The
median NETS response time interval was similar
between the two groups (p¼ .857), as well as the time
of returning (p¼ .310). Infant stabilization time was
higher in the underweight group compared to those
who weighed >2500 grams (31.5min; I–III quartile
23.0–45.0 versus 23.0min; I–III quartile 17.0–30.0;
p< .001). Total transport time was significantly differ-
ent between normal- and low-birthweight groups
(91.0min; I–III quartile 79.0–110.0 versus 102.5min; I–III
quartile 90.5–121.2; p¼ .029, respectively) (Figure 1).
Regarding the interventions performed during trans-
port, the group of infants �2500 grams received more
intravenous therapy (47.1% vs. 26.2%) and invasive
ventilation (26.5% vs. 8.1%), compared to the group of
infants who weighed >2500 grams. The median NICU
LOS was 18.0 days (I–III quartile 13.0–27.7) in the
group of infants �2500 grams and 8.0 (I-III quartile
6.0-12.0) in the normal weight group (p< .001). The
patients who stayed in the NICU less than 72 h were
two in the low-birthweight group and nine in the nor-
mal-birthweight group (p¼ .343). There were two
deaths in the underweight group, while no deaths
occurred within those neonates who weighed >2500
grams (p< .001).

Discussion

This study described a local reality by showing the
characteristics of the neonatal transports that took
place in the metropolitan area of Udine, Italy. These
data may have several uses. From an epidemiological
point of view, this research gives a contribution to
knowledge on perinatal care by describing NETS activ-
ity, thus promoting comparisons between different
healthcare systems and geographical contexts. The
information obtained may well be used to perform
better decision-making processes and to improve
awareness of resource allocation [19]. In addition, the
neonatal transport index of 1.4% was found to be in
line with the national trends [1]. According to the lit-
erature, the neonatal transport index may be a useful
tool for evaluating regionalization programs, and a
range of 1–1.5% should be used [20].

THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE 3



It has been found that male gender represented
around 60% of the infants considered. The study of
Al-Qaraghouli and Fang showed that the reported
effects of male gender on the course of pregnancy
and delivery included higher incidence of preterm
labor in singletons and twins [21]. Male patients

predominated also in the study of Henry and Trotman
on neonatal transport in Jamaica [10], as well as in
the study of Romanzeira and Sarinho in Brazil [13]. Xu
et al. showed that critically ill newborns transferred to
NICUs were predominantly male infants whose average
gestational age was 32.63weeks and body weight was
1828.7 grams [22]. This study demonstrated that trans-
ported newborns incidence was similar to our findings
in terms of gender distribution (60.9% male), gesta-
tional age (68.4% term infants with a median of
39weeks) and body weight (2997 grams). Other stud-
ies found that 63.6% of infants had a gestational age
between 37 and 42weeks and 60.6% of neonates had
a body weight at transport >2500 grams (mean
weight 2438±946 grams) [13]. Similar findings were
seen in the study conducted by Baidya et al. [7]. This
study revealed that term neonates (66.2%) were more
than preterm neonates, with a mean admission weight
of 2300±600 grams. Comparable findings were seen
in our study. In fact, full-term gestational age (68.4%)
and body weight at NICU admission >2500 grams
(74.4%, with a mean of 2997 grams) were prevalent.

Table 2. Comparison of clinical characteristics of infants with a low birthweight (less than 2500 grams) and infants who weighed
more than 2500 grams at birth.

Variable
Infants <2500 grams
N¼ 34/563b (6.0%)

Infants >2500 grams
N¼ 99/8,437b (1.2%)

p-value
<.001

Gender, n (%)
Male 21 (61.8) 60 (60.6) .905
Female 13 (38.2) 39 (39.4)

Body weight at NICU admission, median (I quartile - III quartile) 2209 (1755–2340) 3290 (2985–3540) <.001
GA (weeks), median (I quartile - III quartile) 34 (33–35) 39 (38–40) <.001
Reason for transport, n (%)
Respiratory failure 15 (44.2) 49 (49.4) .005
Neurological disorders 4 (11.8) 21 (21.2)
Metabolic disease 4 (11.8) 15 (15.2)
Infections 3 (8.8) 6 (6.1)
Prematurity 7 (20.5) 1 (1.0)
Malformations (e.g. heart defects) 1 (2.9) 7 (7.1)

Apgar score at 1min, median (I quartile - III quartile) 6 (4–9) 9 (7–10) .003
Apgar score at 5min, median (I quartile - III quartile) 8 (7–9) 9 (8–10) .008
Type of birth, n. (%)
Vaginal delivery 7 (20.6) 63 (63.5) <.001
Urgent cesarean delivery 23 (67.7) 23 (23.2)
Scheduled cesarean delivery 2 (5.9) 5 (5.1)
Vacuum delivery 1 (2.9) 5 (5.1)
Scheduled induction 1 (2.9) 3 (3.1)

Response time intervala (min), median (I quartile - III quartile) 33.5 (27.5–39.5) 31.0 (26.0–40.0) .702
Infant stabilization time (min), median (I quartile - III quartile) 31.5 (23.0–45.0) 23.0 (17.0–30.0) <.001
Return time (min), median (I quartile - III quartile) 35.0 (28.5–41.0) 34.0 (30.0–41.0) .857
Overall transport time (min), median (I quartile - III quartile) 102.5 (90.5–121.2) 91.0 (79.0–110.0) .029
Interventions during the transport, n. (%)
Intravenous therapy 16 (47.1) 26 (26.2) .024
Oxygen therapy 18 (52.9) 49 (49.5) .729
CPAP 15 (44.1) 51 (51.5) .457
Invasive ventilation 9 (26.5) 8 (8.1) .006

LOS in NICU (days), median (I quartile - III quartile) 18.0 (13.0–27.7) 8.0 (6.0–12.0) <.001
LOS in NICU < 72 h, n. (%) 2 (5.9) 9 (9.1) .343
Death, n. (%) 2 (5.9) 0 (-) <.001

GA: gestational age; NICU: neonatal intensive care unit; CPAP: continuous positive airway pressure; LOS: length of stay.
aTime lag between initial emergency call and arrival of the transport team at the patient’s bedside.
bDemographic data were obtained from governmental sources (ISTAT: Istituto Nazionale di Statistica – the Italian Statistics Institute, available at http://
www.istat.it/).
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Figure 1. Median transport time related to infants’ weight.
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Regarding Apgar scoring, it was found that infants
�2500 grams had a lower score (6 at 1min, 8 at
5min) than those >2500 grams (9 at 1min, 9 at
5min). The association of factors such as low Apgar
score and birth defects reflected a higher acuity of ill-
ness and needed specialty services; it was to be
expected that these factors would be associated with
a higher likelihood of transport [23]. Regarding the
type of birth, the analysis showed that for infants who
weighed less than 2500 grams, 20.6% was a vaginal
delivery and 67.7% was urgent cesarean delivery; on
the other hand, for those whose weight was more
than 2500 grams, 63.5% was a vaginal delivery and
23.2% was urgent cesarean delivery. In the literature,
there were no data on the association between type
of birth and neonatal transportation.

Regarding infants �2500 grams, it was found that
the main causes of transport were respiratory distress
(44.2%), followed by prematurity (20.5%) and neuro-
logical disorders (11.8%). Even for infants �2500
grams the most frequent reasons for transfer request
remained respiratory distress (49.4%). Scientific evi-
dence confirmed that the main cause of transport
request was respiratory distress syndromes (meconium
aspiration, respiratory distress syndrome, pneumonia
and pneumothorax) [2,14]. Also Henry and Trotman
found that half of all neonatal transports were due to
respiratory disorders [10]. The growing fluid-filled fetal
lungs must adjust to the extrauterine environment,
which puts the newborns at risk for a variety of
respiratory disorders, many of which are specific to
this stage of early life [24]. Regardless the causes (e.g.
preterm, low first- and five-minute APGAR), early diag-
nosis and management of the main newborn respira-
tory disorders can reduce linked infant mortality and
short- and long-term consequences. As a result, neo-
natal intensive care was required, and in certain cases,
a relatively short LOS was sufficient to guarantee a
patient’s recovery from illness. Previous research
reported a median recovery time from respiratory dis-
tress of seven days (I–III quartile 3–13) [25].

Other situations requiring transfer to specialized
neonatal units were preterm births requiring special
care (gestational age <32weeks and/or birth weight
<1500 g), severe hypoxia, suspected heart disease,
seizures, perinatal infections (sepsis), and the surgical
situation/congenital malformations [2,13,14]. Kempley
et al. in their study on neonatal transport in England
[12] showed that the most urgent reasons for neonatal
transfer were the need for surgery, intensive neonatal
surveillance and cardiac or neurological problems.
Neurological disorders represented 18.8% of the

transports while prematurity 6%; the last data could
be explained by a timely maternal or in utero transfer.

For patient safety, reaction time (time lag between
the initial emergency call and arrival of the transport
team at the patient’s bedside) should be as short as
possible [2]. A comparison between the two groups,
that is infants who weighed �2500 grams and those
who weighed > 2500 grams, showed that the median
reaction time was higher for the first group (33.5min)
than for the second (31min). This could be explained
by all practices and procedures that were needed for
these critically ill infants. Regarding infant stabilization
time, it was observed that the infant stabilization time
for infants �2500 grams (median 31.5min) was longer
than for those >2500 grams (median 23min). The
study conducted by Lee demonstrated that neonates
with a higher severity illness (defined as ventilated
and on inotropes) had longer stabilization times com-
pared with non-ventilated neonates (median stabiliza-
tion time 125 vs 63min) [14]. In addition, McEvoy
et al. found a median stabilization time of 45min [2],
observing longer intervals in hospitals with a lower
level of care. Abdul Wahab et al. demonstrated that
the increase in stabilization times was associated with
the need for interventions [15], partly because of the
technical complexity of the procedure partly due to
the related measures taken to ensure that the proced-
ure was successful and safe. They observed that 30%
of neonatal transports did not require procedural or
therapeutic interventions before mobilization for
admission to the receiving unit. In the remaining 70%
of the transfers, one or more interventions were
required. A similar result was seen in this present
study for infants >2500 grams (68.9% one or more
interventions during transport). Instead for those
�2500 grams, one or more interventions were
required in 82.4% of the transports. This may be due
to the criticality and instability of these infants. Abdul
Wahab et al. suggested that if the staff at referring
hospital can perform the required interventions/proce-
dures before the arrival of the transport team, the
time spent by the transport team at the referring hos-
pital could be reduced significantly [15].

Limitations

There are some limitations mainly due to the retro-
spective nature of the research. First, the maternal
characteristics were not available as well as the obstet-
ric history, which could potentially have influenced
PTB incidence [26]. This research only evaluated a part
of the regional neonatal transport activity due to the
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data’s origin from one metropolitan area that is served
by a dedicated NICU. As a result, this research might
not have the rigor needed to support broad changes
in practice. The risk of a single center conducting the
study, in this case, lay in the data quantity (number of
transports) and the limited external validity. Data from
a nationwide network may make it possible to com-
pare transport outcomes at the national level and
remove the limitations of previous research with a sin-
gle center and limited sample sizes. Third, it would
have also been of interest to explore some other vari-
ables related to the transport (e.g. body temperature),
in-hospital LOS, the follow-up, or the procedures pro-
vided by the referring hospital (e.g. blood gas ana-
lysis). It may be helpful to explore the risk factors for
those requiring neonatal transport by comparing spe-
cific patient characteristics, such as maternal obstetric
history, with newborns admitted to the same NICU at
the same time who did not require neonatal transport.
However, a data set for intended for managerial pur-
poses only was accessed, hence restricted as far as the
nature of information concerning the research goals.

Conclusion

A neonatal transport index of 1.4% out of 9000 births
was found. The study revealed that many newborns
had multiple reasons for the transfer request. It was
confirmed that the main reason for newborn transfer
was respiratory distress syndromes. The second main
cause of transfer was prematurity in infants �2500
grams and neurological disorders in those >2500
grams. It was observed that infant stabilization time
for infants �2500 grams was longer than that for
infants >2500 grams. Increased stabilization time
could be associated with the criticality and instability
of said infants and their need for one or more
interventions.
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