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Abstract

Introduction: Patient transport has more important side effects in patients in the newborn age
group than in other age groups. This study was performed to evaluate the intra-hospital
transport of infants in the neonatal intensive care unit(NICU).

Methods: A total of 284 babies hospitalized in the neonatal unit and transported inside the
hospital were divided into three groups based on their weights at the time of transport.
Their places of transport and important changes in the vital functions of the newborn that
might have been caused by transport were recorded with a view to understand the vital effects
of intra-hospital transport on the newborn.

Results: In our unit, the primary reasons for transport were determined to be echocardiography
and radiology (26.4% and 25.7%, respectively). In our study, hyperglycemia and hypothermia
were among the statistically most significant side effects associated with transport (p <0.05).
It was found that 19% and 27% of the patients had hyperglycemia and hypothermia,
respectively. There was a significant difference in the blood sugar levels and the body
temperature between pre- and post-transport (p < 0.05). There were no significant differences
in the pH, blood gas CO,, heart rate and breath rate values between pre- and post-transport
(p>0.05). As expected, the complication rate was higher in babies with low weight.
Conclusions: Current weight is useful for assessing the risks of untoward outcomes associated
with intra-hospital transport. Protecting patients from hypothermia during the time spent
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outside of the NICU would reduce the risk of complications.

Introduction

Newborn transport is usually perceived as the relocation
of unwell newborns out of the hospital. However, they are
frequently transported inside the hospital for reasons such as
imaging, consultation, and surgery. In addition, it has been
reported that intra-hospital transport occurs more frequently
than inter-hospital transport. The incidence of adverse effects
that have occurred during intra-hospital transport, as reported
in the studies done, is within the range of 6-70% [1,2].

The quality of transport depends on the quality of the
transport vehicle, equipment, and the skills of the transport
team to monitor and assess patients, and to give appropriate
measures of resuscitation when needed [3,4]. The American
Academy of Pediatrics recommends that pediatric transport
should be capable of rapidly delivering advanced and skilled
pediatric critical care at the patient’s bedside, at the referring
hospital and be able to maintain that level of care during
transport to the receiving hospital [5].

Address correspondence: Osman Bastug, Department of Neonatology,
Erciyes University School of Medicine, Talas C 38039 Kayseri,
Turkey. Tel: +90-0-3522076666. Fax: +90-0-352-4375825. E-mail:
drosman76@hotmail.com

The scoring system employed in predicting transport risk
in the newborn subjected to relocation is generally planned
considering the birth weights of the patients [6,7]. In the
present study, we have aimed to report the intra-hospital
transport of patients in our hospital and to study the
undesirable effects of transport in view of the current weights
of the babies.

Methods

A total of 284 babies who were hospitalized in the Neonatal
Intensive Care Unit of Erciyes University Medical Faculty for
treatment and underwent intra-hospital transport for some
reason from 1 January 2012 to 1 January 2014 were included in
the study. The babies were transported at all times of the day. In
the study only the current weights of the babies during trans-
port were used, and the study groups were formed according to
these weights. These groups were as follows: group 1, 501—
1500 g; group 2, 1501-2500 g; group 3, above 2500 g.

Data were collected on gender, weight at the time of
transport, reasons for transport, vehicles of transportation,
peak heart beats, breathing rates, blood glucose levels, body
temperatures, blood gases (pH, CO,), the receiving
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department, and the time spent out of neonatal unit. The 26 = § § g
groups were recorded (as r‘adlology, .echo, surgical operation, Il I & X g
ROP, angiography) according to their reasons for transporta- co=2 28
tion (Table 1). The group named the ‘‘other’” group, which ~ ~ =2 &
. i SR T ¥ 6
appears among the reasons for transportation, included =SS £ = =
patients transported for otorhinolaryngology, electroenceph- =~ « ¢ R
alography, electromyography, and similar procedures. 2
In the transport team there was always either a senior §§ T & » &
assistant doctor experienced in intubation, or an orderly %z; S s = °
experienced in neonatal care. In addition, each team had a =
nurse and an intern doctor to complete the transport team. o
In other words, each team consisted of 3 people. Clinical 8 ¢ & =
assessment and the recording of the patient’s vital signs were Rl o < 5
performed immediately before and after the patient’s admis- -
sion to the receiving unit by the senior pediatric assistant. S i g f <
Special care was taken to replicate the conditions of the le & Z IS
incubator used for patient transport to the conditions in the - T
unit where ‘the pati'ent stayed, and to preserve them. throughout S g 5 E
transportation. Children who were in open beds in the ward |l = < <
a8 ox

were moved in open beds or carried (45%), while those kept
in an incubator were moved in transport incubators (55%).
Patients kept in an incubator were transported in Hill-Rom
Air Shields TL-500 (Batesville, IN) transport incubators.
Each patient had a pulse oximeter and an infusion pump.
Studies of blood gases were performed by means of a Siemens
Rapidlab-348 (Munich, Germany). The respiratory require-

n (%)
3(1.1)
30 (10.6)

Echocardiography Radiology Surgical
42 (14.8)
75 (26.4)

determined to be angiographic study (2.8%) (Table 1).

*Patients were transported for diode laser treatment of retinopathy of prematurity and examination of the eye. Examination of patients of retinopathy of prematurity was performed in incubator.
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met by means of mechanical ventilator in the transport £ =/ 8 E & o
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incubator but by using air bags. e 29 g 8 8 8 E
Body temperatures below 36°C were considered to be E = g: «:r G D =

. . = < . —
hypothermia, capillary blood sugar below 50mg/dl to be s 2 gglg oo =
hypoglycemia, and that above 120 mg/dl to be hyperglycemi e El Qg & 01 o
ypoglycemia, and that above mg/dl to be hyperglycemia. EZ Elew = a « 3
SPSS 16.0 (Chicago, IL) was used statistical analyses and é °© E R & & 5
Windows program for the comparison of the groups. For ~ o~ §
. N o w =
comparisons of the pre- and post-transport data, one-way B 3= ¢ d § %
ANOVA and paired samples ¢-test were used, with p < 0.05 g el Sy & & 3 %
being considered to be statistically significant. This study was < o= 28 E
approved by Erciyes University Ethics Committee, Turkey. ° c & = & g
. = » — ~
Parental consent was obtained. = =z = 4 3 8 z
S NSl & o o o =
Q a8 © 0 o
£ 2
Results 2 ne|3T S 2 & e
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Of the 284 newborn subjects included in the study, 39.02% =3 ®T| - © = & °
2 =
(n:111) were male and 60.08% (n:173) female. Overall, the g & & -~ g,
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number of babies transported inside the institution, their § Z 2 - e 2 Z 2
. < —
percentages and the reasons for their transport were grouped E = & & =
according to their current weights and are presented in 5 ” ® I Q §
Table 1. The age of the patient at the time of transportation is ) i _:3 s = T % E
. . v —

given in Table 1. The most frequent reasons for transport were s A | f
echocardiographic (26.4%) and radiological imaging (25.7%) = gl = =2 9 o
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Table 1. Babies transported and the reasons for their transport.

Q S~

No patient died within the first 24 h of transport. All the § ~ o © o ="~ s

. . S| = w o — Q) an
patients were normoglycemic before transport. However, the = 1 5 8 =N
follow-up studies of blood sugar after transport revealed E E = z
that 2.8% (n:8) of the patients had hypoglycemia, while 19% . =
(n:54) had hyperglycemia (Table 2). When compared, the & éo &
groups were not statistically different in terms of hypogly- L =3« $ o BB 2
k . . ol a7 a2l 2o -
cemia (p>0.05). However, the total number of patients in the § § SI @ =) 5 e g &
hypoglycemic group (n:8, 2.8%) was quite small compared to Sl 828G Le =4
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i t, it was
52| € Table 2). Following transport,
T | B the other groups ( ' Ay 0.6 ot
§ & 28255 observed that hyperglycemia had develope in
2z g 2‘\2'(\“ 32 the 32 patients in group 1, and hyperglycerr}lfl was propor-
- EEESE tionally more common in this group. In addition, the mean
E ZZnn ion .
22 52 -l § blood ysugar in this group was 188 mg/dl, and the highest
F % Q“AE i 2 . .
s22% 2222 2 blood sugar, too, was in this group. .
1 BERI| 2 i Ily, the risk of hypoglycemia
S5 é‘ F2RS |3 When studied generally, he 1 ; o
é 8 é 5o ‘:l EI ED increased as the out-of-the-unit time increased. Interes tlgi};
i 23 . i i re mos
S ===E |8 the babies in whom hyperglycemia developed we ot Zut_
B § group 1, which was ascribed to the fact that not on y1 o
nit i SO
_§ of-the-unit times of these groups were longer, but ;1 ° bie}sl
g had lower current weights (Tables 1 and 2). Of the ba
z 5 transported, 10.6% (n:30) were intubated, 8 (25%) .of WhOIE
SE o : were in group 1. Of the intubated babies, 5 were re.-mtli)batl.te
£25c|3e52 |4 i ntubation
25 Ei 5 ge@% g for various reasons. Four of the patients whose i
NIRRT : laced were in group 1.
Ezas | TTan | 5 tubes were replace
2 & 2: i When compared, pre-and post-transport blood pP:1 ?frfld CO,
isti ignifi ifference
- "% levels did not show any statlstlciallgl) significant
8 0.05) (Table 3).
B among the groups (p> able '
- Among the compared vital findings, hypothermia was th.e
o E ibit significant differences (p <0.05), and it
§ 3 e==1 8 only one to exhibit sig : (009, and 1
725 j* :T ? g was directly proportional to the time spent 'out 0 e h, ¢
g 5 3T S inversely proportional to their currept weights. ile ytp "
: & §§ Sge| 8 o g; thermia occurred in none of the patients before transport, i
S8 &L omn|z S g S that 27.1% (n:77) of them had body temperatures
55° ESIER =R below 31 . Hypothermia was
52 é ml (‘:l :l Eﬂ : =R below 36°C after transport (Table 3).. ypo e
72 S E sz .V & detected in 21 (65.6%) of the 32 patients in group 1 and in t
C wES : E55oEE (30.1%) of the 103 patients in group 2. Post-transpor
: 55 Sty . i d t frequently in these groups. The
£ JS% - hypothermia occurred most freq i © roups. e
. £ X
i@% g& 53 g lowest level of post-transport hyp;;hermli v;la > cneounterec n
g > S “ET s 25 (16.8%) babies. The peak he
G i EVEssces group 2 . i i ignificantl
; 2‘5 g s5o5| & \\é - % 5 - E if) babies before and after transport did not differ sig y
8= + x| 5 — Z & oh =
EEE T Ss2Zd ig g2z %g 5 (p>0.05) (Table 3).
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S gg& - =258 s g
g~ ‘A s — =N g
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|7 E s g 522 2% Discussions
! 55282252 ituti rou
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: sooz | EpZZ853¢8 ’ o e ort, life-
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: e EER 225p%zzs bie rved in patients
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T; - E § 25 %@ %g = %g = subjected to intra-hospital transport ’1n our hosp al. e
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The TRIP score was developed by Lee et al. In this system
physiological parameters such as body temperature, respir-
ation, blood pressure, and noxious stimuli response are used.
It was validated to assess the risk of neonatal mortality within
seven days after NICU admission, intra-hospital mortality and
grade III/IV intra-ventricular hemorrhage in the first 72h
following transport [14].

The TRIP score and heart rate variability (HRV) were
assessed in a study before, during, and after transport.
Higher HRV in the group of neonates, who did not differ in
the illness severity TRIP score from the lower HRV group,
was associated with a faster and significant decrease in heart
rate after transport, and mechanical ventilation for 2—4 days.
Statistically significant differences were found between all
heart rate variability values during transport and in the NICU
treatment [7,15,16].

In our study there was no statistically significant difference
in heart beats between pre- and post-transport (p>0.05)
(Table 3). We believe that the most important effect of
neonatal transport should be observed in the heart. However,
we think that our patients were not exclusively NICU patients,
but also included other types of pediatric patients in the
neonatal unit (mature, premature, NICU) and this led us to
reach such a conclusion. The mortality index for neonatal
transportation proposed by Broughton et al. was designed and
validated to evaluate the risk of neonatal death based on first-
minute Apgar, birth weight, presence of congenital anomalies,
post-natal age, arterial pH, and partial oxygen pressure,
and was obtained at the moment of inter-hospital transport
request [17].

In these two scoring systems used for inter-hospital and
intra-hospital transport scoring, the birth weights of the
patients are considered not the current weights. In our study
the great majority of patients were transported after postnatal
day 15. An important proportion of the patients transported
within the first 24 h were determined to have been sent for
echocardiography (Table 1). It has been reported in some
studies that patients’ transport in their own bed can pose such
problems as the coming-off of catheters, intubation tubes, and
chest tubes, as was also the case in our study [18].

In similar studies, too, assessing the intra-hospital trans-
port of not only pediatric but also of adult patients, it has been
reported that clinical problems occurred during transport in
rates varying between 6—70%. It has also been demonstrated
that the rate of the problem decreased when transport was
conducted by a trained team [2,8,12,19].

In our study, the group of patients whose current weights
were over 2500 g was the largest with 149 (52.5%). The
reason for this was that it comprised the more stable patient
group, which was most suitable for transport. The smallest
group consisted of 32 patients (11.3%) whose weights were
below 1500 g. The reason for this was that the patients in this
group were treated more selectively when the decision to
transport them was taken.

The time spent out of the unit was longer in group 1 (106.8
+ 62.4). The reason for this was thought to be that surgical
and ROP laser treatment was proportionally greater in this
group. The complications reported in the literature to arise
during transport are hypothermia, hypoglycemia, hypoxia,
and hypotension. In our study, hypothermia (27.1%) and
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hyperglycemia (19%) were the most frequent problems.
Hypothermia occurred in patients in group 1, who were
operated on for retinopathy, and stayed longer out of the unit.
A significant difference was found between the out-of-
the-unit time and the patients’ current ages, and hypothermia
(»<0.05) (Table 3).

To protect patients from hypothermia during transporta-
tion, it has been suggested that automatic-heat-controlled
incubators with double glazing be used, that patients wear in
their hats and be wrapped in polyethylene shields against cold.
In addition, it was pointed out prior to transport that keeping
the axillary heat at 36.5°C and above was protective against
hypothermia, and it was suggested the patients should have
body temperatures between 36 and 36.4 [20].

In our study, while the development of hypothermia in
babies transported in open beds was an expected finding, it
was observed that hypothermia developed to a greater degree
in babies transported in incubators. The reason for this was
thought to be that the patients transported in incubators were
more susceptible to hypothermia since they were more
premature and had lower current weights. In addition, it
was observed that there was an inverse relationship between
hypothermia and the current weight of the newborn (Table 3).
When looked at from this perspective, consideration of
current weights might contribute to the prediction of adverse
changes, like hypothermia, in vital functions associated with
transport.

In our study, unlike the literature, while there was no
pronounced rise in the rate of hypoglycemia, the increase
in the number of hyperglycemic patients was noteworthy
(Table 2). It was thought that the patients being transported
immediately after being fed, or being given intravenous
liquid support prevented hyperglycemia development.
Hyperglycemia occurred more frequently in group 1, which
consisted of patients who underwent surgical operations or
ROP examination. While it was thought that the development
of hyperglycemia might depend on liquid loading, its
occurrence, especially after painful procedures, was also
considered as a response to stress. It was also thought that the
endocrine response of these patients to external stress might
have been more exaggerated owing to their lower current
weights compared to those with greater current weights.
During transport, the monitoring of patients, preparation of
the appropriate means needed for the administration of
necessary liquid, inotrope, and other medical treatments,
checking incubators, as well as attentiveness to problems that
might arise, and transportation being undertaken by a trained
team are extremely important for the prevention of the
complications associated with intra-hospital transport.

Conclusions

In order to prevent the complications that may develop during
intra-hospital transport, appropriate conditions should be
provided for procedures like ultrasonography, echocardiog-
raphy, EEG, and monitoring, which can be performed at the
patient’s bedside, and the patient should not be transported for
such reasons.

As for procedures in babies for whom transport is
inevitable, pre-transport stabilization of the patient is the
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most important precaution in preventing any complications
likely to arise. Prior to transport, by contacting the unit to
which the patient is scheduled to go, the transportation of the
patient should be arranged at a suitable time, and the time out
of the unit should be minimized as much as possible.

In addition, the prediction of potential complications
associated with transportation by the transport team and by
the person in charge of transport, and the measures taken
accordingly can reduce negative effects. Consideration of the
current weights in the transport scoring systems used in
predicting these adverse events will enable accurate assess-
ments, and thus may contribute for preventing potential
complications. However, more advanced studies are necessary
to reach a more definite conclusion.
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