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Clinical characteristics  
of the newborns with distress 

syndrome who required 
transfer by ambulance to other 

hospital units

Introduction. Respiratory distress syndrome (RDS) is a frequent 
clinical critical disease and it represents a sig ni fi cant cause of 
death and disability in neonates. The avai la bi li ty of the proper 
intensive care facilities is different in neonatal services, and this 
is the reason why neonates must be transported to superior 
care centres. The purpose of our study was to identify the clinical 
characteristics of the neonates with RDS who are transported 
by ambulance to tertiary neonatal services. Materials and 
method. We realized a prospective study that included new-
borns with respiratory distress syndrome who required trans fer 
by ambulance from a hospital that could not fulfill the new born 
intensive care criteria to another hospital with a superior level of 
neonatal intensive care. Results. The ana lyzed group included 
133 children with res pi ra to ry distress syn drome (RDS) who 
were transported by am bu lance from one hospital to another 
between 2017 and 2020. The gender distribution showed a 
proportion of 60.3% males (79 children) and 39.7% (52 children) 
female new borns. Depending on the degree of prematurity, 
they are distributed as follows: 9.28% (nine newborns) were 
ex treme preterm (less than 28 weeks), their average weight 
being 837.22 grams (standard deviation 248.761, CI: [646.01; 
1028.44]), 30.93% (30 newborns) were born very pre term (28-32 
weeks), their average weight being1388.67 grams (standard 
deviation 405.656, CI: [1237.19; 1540.14]), and 59.79% (58 
newborns) were born moderate and late preterm (32-37 weeks), 
with an average weight of 2503.28 grams (standard deviation 
737.065, CI: [2309.47; 2697.08]). The mean gestational age of 
the newborns who re quired resuscitation at birth was 33.06 
weeks (standard de via tion 4.302, CI: [32.02; 34.10]), and for 
those who did not need resuscitation the mean gestational age 
was 34.58 weeks of pregnancy (standard deviation 5.584, CI: 
[33.20; 35.97]). Conclusions. The neonatal transport represents 
an important medical issue. The clinical parameters of the 
new borns with RDS who require transport are represented by: 
prematurity, low Apgar scores at birth and neonatal re sus-
ci ta tion. Further randomised studies are necessary to bring 
additional information.
Keywords: respiratory distress syndrome, ambulance, 
prematurity, newborn

Introducere. Sindromul de detresă respiratorie (SDR) este o pa-
to logie critică importantă şi reprezintă o cauză semnificativă de 
morbiditate şi mortalitate neonatală. Disponibilitatea mij loa ce lor 
adecvate de terapie intensivă este diferită în serviciile neo na ta le şi 
acesta este motivul pentru care nou-născuții tre bu ie transportați 
la centre de îngrijire superioară. Scopul aces tui studiu a fost de 
a identifica trăsăturile clinice ale nou-născuților cu SDR care 
sunt transportați cu ambulanța la cen trele neonatale terțiare. 
Materiale și metodă. Am rea li zat un studiu prospectiv care 
a inclus nou-născuți cu sin drom de detresă respiratorie ce au 
necesitat transferul cu ambulanța dintr-un spital care nu putea 
îndeplini criteriile de îngrijire intensivă pentru aceştia la un alt spital 
cu un nivel su pe rior de terapie intensivă neonatală. Rezultate. 
Gru pul analizat a inclus 133 de copii cu sindrom de detresă res-
pi ra to rie, care au fost transportați cu ambulanța de la un spi tal 
la altul între 2017 şi 2020. Distribuția în funcţie de sex a arătat o 
proporție de 60,3% (79 de copii) a sexului masculin şi de 39,7% (52 
de copii) a sexului feminin. În funcție de gradul de pre ma tu ri ta te, 
nou-născuţii au fost distribuiţi astfel: 9,28% (nouă nou-născuți) 
au fost cu prematuritate extremă (mai pu țin de 28 de săptămâni), 
greutatea lor medie a fost de 837,22 grame (deviaţie standard de 
248,761, CI: [646,01; 1028,44]), 30,93% (30 de nou-născuți) au fost 
foarte prematuri (28-32 de săptămâni), greutatea lor medie a 
fost de 1388,67 gra me (deviaţie standard de 405,656, CI: [1237,19; 
1540,14]) şi 59,79% (58 de nou-născuți) s-au născut ca prematuri 
medii sau tardivi (32-37 de săptămâni), cu o greutate medie 
de 2503,28 grame (deviație standard de 737,065, CI: [2309,47; 
2697,08]). Vârsta gestațională medie a nou-născuților care au 
necesitat resuscitare la naştere a fost de 33,06 săptămâni (de via ție 
standard de 4,302, CI: [32,02; 34,10]), iar pentru cei care nu au avut 
nevoie de resuscitare, vârsta medie a fost de 34,58 săptămâni de 
sarcină (deviație standard de 5,584, CI: [33,20; 35,97]). Concluzii. 
Transportul neonatal reprezintă o pro ble mă medicală importantă. 
Parametrii clinici ai nou-năs cu ți lor cu RDS care necesită transport 
sunt reprezentați de: pre ma tu ri ta te, scoruri Apgar scăzute la 
naştere şi resuscitare neonatală. Sunt necesare studii randomizate 
suplimentare pentru a aduce in for ma ții suplimentare.
Cuvinte-cheie: sindrom de detresă respiratorie, ambulanţă, 
prematuritate, nou-născut
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Introduction
Respiratory distress syndrome (RDS) is a frequent clin-

ical critical disease and it represents a significant cause 
of death and disability in neonates. The pathogenesis of 
respiratory distress syndrome is complex. It is an acute 
pulmonary inflammatory disease caused by the lack of 
pulmonary surfactant induced by various pathological 
factors.  Sometimes, it is difficult to distinguish the neo-
natal RDS from other diseases(1). Neonates with RDS may 
need intensive care techniques, especially in early post-
partum period(2). The availability of the proper intensive 
care facilities is different in neonatal services, and this is 
the reason why neonates must be transported to superior 
care centres. The purpose of our study was to identify the 
clinical characteristics of the neonates with RDS who are 
transported by ambulance to tertiary neonatal services.

Materials and method
We realized a prospective study that included new-

borns with respiratory distress syndrome who required 
transfer by ambulance from a hospital that could not ful-
fill the newborn intensive care criteria to another hospi-
tal with a superior level of neonatal intensive care. There 
were analyzed the clinical and biological parameters of 
the newborns who were transported. The records were 
made before and after the transport by ambulance. The 
present study presents only the clinical characteristics 
of the newborn before being transported by ambulance. 
The data were analyzed using SPSS version 23 software. 
P value was considered statistically significant for values 
below 0.05.

Results
The analyzed group included 133 children with respir-

atory distress syndrome (RDS) who were transported by 
ambulance from one hospital to another between 2017 
and 2020. The gender distribution revealed a proportion 
of 60.3% male (79 children) and 39.7% (52 children) 
female newborns (Figure 1).

At the time of their transport by ambulance, the new-
borns included in the analysis were aged between 1 hour 
and 63 days, with a mean age of 3.89 days (standard 
deviation 10.559, CI: [2.08; 5.71]). Among them, 87.2% 
(116) of the children included in the study were 1 week 
old, 6% (eight children) were between 8 and 14 days old, 
one child (0.8%) was between 15 and 21 days old, 3.8% 
(five children) were between 22 and 31 days old, and 
2.2% (three children) were around 2 months old (58-63 
days). Newborns with RDS included in the study had a 
weight between 500 and 4500 grams at birth, the aver-
age weight being 2271.54 grams (standard deviation 
918.8, CI: [2113.94; 2429.14]). 

A percentage of 51.1% – representing 68 of the 133 
newborns with RDS transferred to other hospitals – were 
resuscitated at birth, and 48.9% (65 children) did not 
need resuscitation.

There was a slight increase in cases that required re-
suscitation at birth among female newborns compared 
to males, but without a statistically significant asso-
ciation between the sex of the newborn and the need 
for resuscitation. Thus, 55.8% (29 children) of female 
newborns with RDS included in the study needed resus-
citation at birth, while among boys with RDS, 48.1% (38 
children) were resuscitated at birth.

The mean gestational age of the newborns who re-
quired resuscitation at birth was 33.06 weeks (standard 
deviation 4.302, CI: [32.02; 34.10]), and for those who 
did not need resuscitation, the mean gestational age was 
34.58 weeks of pregnancy (standard deviation 5.584, 
CI: [33.20; 35.97]).

For resuscitated newborns, the mean Apgar score 
at birth was 5.26 (standard deviation 2.213, CI: [4.74; 
5.79]), while for newborns who were not resuscitated at 
birth the mean Apgar score was 7.86 (standard deviation 
0.998, CI: [7.61; 8.11]). It is observed that all babies with 
Apgar scores up to 5 (including 5) needed resuscitation 
at birth, and as the Apgar score improved, the need for 
resuscitation at birth decreased (Figures 2 and 4).

Figure 1. Gender distribution Figure 2. Distribution of reanimation at birth 
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Depending on the gestational age at birth, the study 
group included 97 babies born prematurely, represent-
ing 73.48% of all babies. Depending on the degree of 
prematurity, they were distributed as follows: 9.28% 
(nine newborns) were extreme preterms (less than 28 
weeks), their average weight being 837.22 grams (stand-
ard deviation 248,761, CI: [646.01; 1028.44]), 30.93% 
(30 newborns) were born very preterm (28-32 weeks), 
their average weight being 1388.67 grams (standard de-
viation 405.656, CI: [1237.19; 1540.14]), and 59.79% (58 
newborns) were born moderate and late preterm (32-37 
weeks), with an average weight of 2503.28 grams (stand-
ard deviation 737.065, CI: [2309.47; 2697.08]) – Figure 3.

For the babies with RDS from our study, there was an 
increased incidence of resuscitation among those born 
prematurely, compared to those born at term, but this 
difference is not statistically significant. Thus, 54.6% of 
children born prematurely needed resuscitation, while 
among those born at term, only 42.9% needed resuscita-
tion. Although resuscitation at birth is not statistically 
significantly correlated with the prematurity of the 
newborns (referring to prematurity in general, regard-
less of its degree), the risk of preterm infants requiring 
resuscitation at birth increased by 27% compared to 
children born at term. However, it is noted that, as the 
degree of prematurity increased, the incidence of resus-
citation at birth increased as follows: 43.1% of moderate 
or late preterm newborns, 70% very preterm newborns, 
respectively 77.8% extreme preterm newborns were re-
suscitated at birth.

Discussion
The transport of the newborns from one hospital to 

another is a current practice in the daily neonatal medi-
cine. The clinical and biological parameters of the new-
borns before, during and after transport are extremely 
important for further neonatal outcome. The literature 

reports few studies about neonatal transport, especially 
for newborns with RDS.

The 2003 review of the United Kington neonatal 
services made several changes, including the centrali-
sation of intensive care into third-level units. It was es-
tablished the geographical organization of neonatal care 
into networks. Even though significant changes were 
made, the neonatal transport is still problematic(3). The 
same distribution on neonatal hospitals also exists in 
Romania. Thus, the need of transport of the newborns 
from inferior to superior tertiary care neonatal units is 
often required. 

To understand the issues of the risk management 
associated with neonatal transport, which represents 
a branch of retrieval medicine, one needs to evaluate 
the infrastructure of the transport teams, to perform 
issues identification, incident reporting, feedback and 
learning from experience. The national picture for neo-
natal transport is evolving in some countries(4). A na-
tional survey was conducted in 2015 in order to assess 
the Neonatal Emergency Transport Services (NETS) 
status in the 20 Italian regions. Where it was available, 
NETS are well-equipped and organized, but the reduced 
volume of activities cannot guarantee the proper levels 
of skills of personnel. The regions who had a lack of 
NETS are trying to fill the gap, but continuing efforts 
to reduce regional differences in quality of services 
are needed(5).

The rapid resuscitation and the appropriate transpor-
tation of newborns can improve the infant’s survival. To 
gain an understanding of the status of neonatal trans-
port in Japan, there was conducted a survey of neonatal 
transportation capabilities across the country. Thirteen 
percent of centers reported problems with the trans-
portation of newborns in fire department ambulances. 
An adequate medical insurance coverage is required to 
increase the number of specialized ambulances(6).

Figure 3. Distribution of prematurity Figure 4. Distribution of orotracheal intubation
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The clinical characteristics of the newborns who re-
quire transport from a medical unit to another depend on 
the pathology that determined advanced medical care(7). 
There are only few communications about newborns with 
RDS who were transferred. There is a report about the 
respiratory management of neonates of 23 to 26 weeks of 
gestation transported after birth outside a tertiary center. 
This retrospective study realized over a three-year period 
proved that neonates born at 23 to 26 weeks of gestation 
outside tertiary centers had high rates of mortality and 
morbidity. Avoiding hypocarbia, hypercarbia and hyper-
oxia is challenging in the transport environment(8).

The management of neonates with acute respiratory 
syndrome often requires advanced intensive care pro-
cedures, such as endotracheal intubation and invasive 
mechanical ventilation(9). The same management was 
observed for children included in the present study. But 
it was also observed that applying noninvasive ventila-
tion modalities from birth in the delivery room during 
fetal-neonatal transition reduced the need for invasive 
mechanical ventilation, the mortality and the bron-
chopulmonary dysplasia(10). The ability to perform rapid 

and correct intensive approach needs trained clinicians 
and adequated logistics(11). In most of the cases, the in-
ability of medical units to offer these medical services 
represents the reasons for neonates’ transport. 

The originality of our study consists in the unique 
character of the subject. There is no report regarding 
neonates’ transport in Romania. Furthermore, there is 
a lack of information about medical parameters of the 
newborns with RDS who need such medical action. The 
limit of the study is the reduced number of the patients 
and the lack of information regarding follow-up.

Conclusions
The neonatal transport represents an important 

medical issue. The clinical parameters of the newborns 
with RDS who require transport are represented by: 
prematurity, low Apgar scores at birth, and neonatal 
resuscitation. Further randomised studies are necessary 
to bring additional information.   n
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