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Five-country manikin study found that neonatologists preferred using
the LISAcath rather than the Angiocath for less invasive surfactant
administration
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ABSTRACT
Aim: Less invasive surfactant administration (LISA) has been shown to decrease the risk of

death and bronchopulmonary dysplasia in preterm neonates. The LISAcath is the first

catheter to be specifically developed for LISA, and we compared the clinical impressions of

neonatologists using the LISAcath and the commonly used Angiocath in a simulated

setting.

Methods: This was a multinational, multicentre study, conducted in October 2016, which

involved 39 neonatologists who were recruited by employees of the sponsor from large,

well-recognised neonatal intensive care units across Europe. LISA was not the standard of

care in these units in Austria, Belgium, Poland, Spain and the United Kingdom at the time of

the study. After training, participants simulated LISA on a neonatal manikin, once with the

LISAcath and once with Angiocath, then answered a 10-item questionnaire.

Results: The responses to nine of 10 questions showed that 67-95% of the respondents

preferred the LISAcath to the Angiocath, with most of the remainder indicating no

preference. The only exception was the luer connection question, with two-thirds

expressing no preference. The LISAcath was considered potentially safer by 33 of 39

participants, with no votes for the Angiocath.

Conclusion: Overall, neonatologists preferred using the LISAcath rather than the Angiocath

on a neonatal manikin.

INTRODUCTION
Respiratory distress syndrome is a life-threatening con-
dition, which occurs almost exclusively in preterm
neonates with a deficiency, dysfunction or inactivation
of pulmonary surfactant (1). Surfactant replacement
therapy has become the standard care for the prevention
and treatment of respiratory distress syndrome in
preterm neonates (1), as its use has been shown to
decrease the risk of mortality, bronchopulmonary dys-
plasia and air leaks (2).

Methods of surfactant administration have been devel-
oped to avoid prolonged intubation as a result of the
increased focus on avoiding mechanical ventilation. The
intubation–surfactant–extubation method consists of brief
intubation to administer surfactant, rapidly followed by

extubation to nasal continuous positive airway pressure.
The less invasive surfactant administration (LISA) method
permits maintenance of continuous positive airway pres-
sure support and spontaneous breathing during tracheal
catheterisation and drug application. LISA has been

Abbreviation

LISA, Less invasive surfactant administration.

Key notes
� Less invasive surfactant administration (LISA) has been

shown to decrease the risk of death and bronchopul-
monary dysplasia in preterm neonates.

� This multinational, multicentre study involved 39 Euro-
pean neonatologists who compared the LISAcath, the
first catheter customised for LISA, with the Angiocath.

� Overall, neonatologists preferred using the LISAcath
rather than the Angiocath on a neonatal manikin and
33 of 39 felt the LISAcath was safer, with none voting
for the Angiocath.
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developed to avoid positive pressure ventilation and to
facilitate more gentle intubation.

Meta-analyses of studies comparing the intubation–sur-
factant–extubation method and LISA have found a
decreased risk of early mechanical ventilation requirements
and, more importantly, a decreased risk of the composite
outcome of death and bronchopulmonary dysplasia with
LISA (3,4). Many devices are currently used to perform
LISA. These include gastric tubes, angiography catheters
and vascular catheters, such as the Angiocath (Becton,
Dickinson and Company, New Jersey, USA), which was the
vascular catheter used by Dargaville et al. in their Hobart
method for LISA (5,6). However, at the time that method
was developed, there was no tool available that had been
specifically designed for LISA.

LISAcath (Chiesi Farmaceutici SpA, Parma, Italy) is an
optimised version of the Angiocath (Fig. 1) (7,8). It was
designed to provide LISA for preterm neonates with
respiratory distress syndrome, in combination with porac-
tant alfa, and one of its aims was to improve handling
characteristics for healthcare operators. Both of the
catheters are straight, although they can be shaped into
curves, have identical 5 French shaft diameters and both
have a similar working length of 130 mm for the LISAcath
versus 133 mm for the Angiocath. In an unpublished
in vitro study, carried out during the development process,
the LISAcath demonstrated better mechanical properties
than the Angiocath. Importantly, the blue shaft colour of
the LISAcath and the addition of depth markers may
facilitate better visualisation and insertion. Moreover, in an
unpublished physical–chemical compatibility study, con-
ducted to comply with regulatory requirements, the quality
and efficacy of poractant alfa were not affected by contact
with either the LISAcath or the Angiocath, thus supporting
administration using the LISA technique.

The aim of this study was to compare the clinical
impressions of neonatologists using the LISAcath and
Angiocath in a standardised and representative simulated
setting.

METHODS
This was a multinational, multicentre study conducted in
countries where LISA was not the standard of care when
the study took place in October 2016. Employees of the

sponsor recruited a broad, representative group of neona-
tologists with a range of experience from 10 years to more
than 30 years, working in large, well-recognised neonatal
intensive care units. A total of 39 neonatologists completed
the study: five in Austria, five in Poland, six in Spain, 11 in
Belgium and 12 in the United Kingdom.

At each study site, training was carried out using a
training video and reading the LISAcath instructions for
use. The participant was asked to simulate LISA with a
supplied LISAcath, following the instructions for use and
the steps in the training video. The procedure was then
repeated with an Angiocath. The procedures were per-
formed on a Premature Anne Task Trainer manikin
(Laerdal Medical AS, Stavanger, Norway) in a dedicated
neonatal incubator.

Participants then completed a questionnaire
(Appendix S1) that was designed by the study sponsor,
and included 10 questions related to the main characteris-
tics of the catheters: colour, insertion depth markers and
distance markings, tip softness and rounding, stiffness,
kinkability, luer attachment, potential safety and overall
design. Nine of the questions offered three possible
responses: the LISAcath was better or preferred, the
Angiocath was better or preferred or there was no differ-
ence. The 10th question, which was on overall design, had
two responses: the overall design of the two catheters was
comparable or that there were significant differences.
Respondents who said there were significant differences
were then asked which catheter they preferred.

The results of the questionnaire were analysed descrip-
tively, and the number and percentage of participants
selecting each response were reported. There was no formal
sample size calculation.

RESULTS
All 39 participants completed all 10 questionnaire items.
The majority of participants (67-95%) preferred the LISA-
cath to the Angiocath when responding to nine of the 10
questions (Fig. 2), with most of the remaining participants
indicating no preference. Only five responses to three
questions indicated a preference for the Angiocath: one
participant preferred the white colour of the Angiocath over
the blue of the LISAcath, two participants felt that the distal
markings of the LISAcath complicated the procedure in

Figure 1 The LISAcath catheter (left) and Angiocath catheter (right).
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comparison with the Angiocath and two participants
indicated a preference for the kinkability of the Angiocath.

The only question for which there was no clear prefer-
ence for the LISAcath was when the participants were
asked for their opinion on the luer connection. The
LISAcath has a standard luer connection, which may
explain why approximately two-thirds of the participants
indicated no preference. When it came to the important
question of potential safety, 33 (85%) of the participants
considered the LISAcath to be potentially safer than the
Angiocath, with the remainder having no preference. None
of the respondents considered the Angiocath to be poten-
tially safer.

Finally, participants were asked whether the overall
design of the LISAcath was comparable to the Angiocath.
Of the 39 participants, 26 (67%) had an overall preference
for the LISAcath and the remainder had a neutral opinion.
None of them preferred the Angiocath.

DISCUSSION
This study describes the clinical impressions of neonatolo-
gists who simulated LISA on an extremely premature
manikin to compare the new purpose-built LISAcath, and
the commonly used Angiocath. The characteristics of the
LISAcath were preferred by most participants in the study,
and its overall design was rated more highly by two-thirds of
the participants. Importantly, the participants also felt that
its features made it a potentially safer device.

Although the Angiocath and the LISAcath have a
number of similarities, many of the LISAcath features were
specifically designed to facilitate and secure tracheal intu-
bation. Another study investigated different devices used for

LISA and found that more rigid catheters, such as the
Angiocath, permitted faster laryngeal catheterisation than
gastric tubes (5). In the same study, the subjective ease of
use of rigid catheters was also reported to be better. Using
the Angiocath as a control was important as it allowed us to
compare the LISAcath with the current best available
device and focus on specific improvements in design.
Feeding tubes for LISA are mostly handled with Magill
forceps (9), but if we had used them as controls, the answers
to the questionnaire would probably have focused on
differences in handling techniques.

The subjective nature of this study was a limitation.
However, the inclusion of 39 neonatologists from five
different European countries who had different back-
grounds is likely to have improved the generalisability of
their observations. Secondly, the study involved in vitro
testing, with no live infants being treated. This had the
advantage of standardising the methodology used and
meant that the participants could use two catheters in
quick succession. However, although the manikin used has
been rated as having a high functional fidelity for intubation
training, clinical impressions of the relative merits of the
two devices during real-life intubation could be different
(10). Finally, it was not possible to blind participants to the
fact that a new device was being investigated.

CONCLUSION
The future availability of the LISAcath, which has been
specifically developed for LISA, will be an important tool in
the care of neonates with, or at risk of, respiratory distress
syndrome. Its development could potentially help to stan-
dardise providing surfactant replacement therapy by LISA.

Figure 2 Answers to questions 1 to 9 of the questionnaire (n = 39). Data plotted are percentages and the values in the columns are the numbers of participants with
the indicated response.
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online version of this article:
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