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Abstract. Surfactant administration in spontaneous breathing with N-CPAP seems to be a promising ap-
proach in the management of neonatal RDS. Both recent RCTs and single centre experience have shown

feasibility and good respiratory outcomes with this approach even in extremely preterm infants with respira-

tory failure. The results of these studies seem to demonstrate that avoiding mechanical ventilation and manual

inflation (therefore the risk of high positive pressure and inappropriate tidal volume) it is possible to reduce
the risk of VILI and the evolution towards BPD. Further large clinical studies are needed to confirm this

hypothesis. (www.actabiomedica.it)
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Introduction

Surfactant replacement therapy is a well rec-
ognized treatment for respiratory distress syndrome
(RDS) (1); N-CPAP and Non Invasive Ventilation
(NIV) are often used to reduce mechanical ventilation
(2, 3) and so to minimize the risk of lung injury and
the evolution towards bronchopulmonary dysplasia
(BPD) .

A transient intubation for surfactant administra-
tion, followed by a brief ventilation (less than 30 min-
utes) with final extubation to restore the non-invasive
respiratory support (N-CPAP or NIV) in spontane-
ous breathing preterm infants has been used in some
recent RCTs (4-6). This procedure (IN-SU-RE) has
been recognized to reduce the need of mechanical ven-
tilation (MV) (7).

Anyway in order to reduce the potential risk of
tracheal intubation and lung injury due to the ventila-
tion even if for a short period during INSURE pro-
cedure, a new method to give exogenous surfactant
without tracheal intubation and MV has been studied

since 2001; this method leaves the baby spontaneously
breathing on CPAP during the procedure. The glottis
is visualized with the laryngoscope and the surfactant
is introduced in the trachea using different thin cath-
eters. The procedure is called LISA (Less Invasive Sur-
factant Administration) or MIST (Minimal Invasive
Surfactant Therapy).

In the following section we will describe the most
important experiences (Germany, Australia and Tur-
key) related to the use of this “less or minimal” invasive
modality for surfactant replacement therapy in sponta-
neously breathing infants in NIV.

LISA and MIST experiences in the literature

Angela Kribs and her NICU team (Cologne, Ger-
many) have the largest single centre experience in term
of LISA procedure since 2001. At first, she published
an observational study (2001-2002 years) (8) on the
feasibility of this new procedure on 29 preterm infants
(mean GA 25.3 wks) and compared their outcome
with an historical control (34 neonates with a simi-
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lar mean GA, intubated for receiving surfactant and
ventilated). In case of severe respiratory distress and
a FiO, >0.4 the surfactant was given by LISA proce-
dure using a feeding tube with an orifice at the tip and
a permanent marker 1.5 cm above the tip; the cath-
eter was connected with a syringe and filled with the
surfactant; in laryngoscopy, after visualization of the
glottis, the feeding tube was inserted in the trachea by
a Magill forceps (premedication with Atropine 0.025
mg/Kgi.v) and the surfactant was pushed in 1-3 min-
utes with the baby always in N-CPAP, under SpO,
and HR monitoring to detect desaturation (SpO,
< 80%) and bradycardia (< 100 bpm) or tachycardia
(> 200 bpm). The procedure, performed by highly ex-
perienced senior neonatologists, was well tolerated in
the majority of the treated group with no increasing
of morbidity or mortality compared with the histori-
cal control. The Authors concluded that” Surfactant
administration during nCPAP is feasible with rare early
complications and this warrants a prospective randomized
trial’.

One year later, Kribs published a 4-year observa-
tional single centre study on 196 preterm babies with
a mean GA of 26 wks, treated with the new less in-
vasive approach, compared with an historical group
of 51 babies managed with the INSURE procedure
with the same clinical characteristics (9). Primary res-
piratory support and respiratory outcomes were stud-
ied. The rate of N-CPAP failure decreased from 46%
to 25% with an increased survival rate (from 76% to
90%) and survival without BPD (from 65% to 80%).
In those years the procedure became routine care and
performed by all the neonatologists team who were
adequately trained.

The less invasive modality for exogenous sur-
factant replacement was part of a gentle delivery room
approach aiming to avoiding mechanical ventilation in
ELGA neonates without increase of neurological im-
pairment when compared with the historical control
group (10-11).

After this single center experience, in Germany
the “AMV trial” (Avoiding Mechanical Ventilation)
was planned: a RCT (19 NICUs) that enrolled 220
preterm infants (26.0-28.6 wks'GA) who were rand-
omized to standard treatment (INSURE) or to inter-
vention (LISA).

The intervention group had significantly fewer
median days on mechanical ventilation, (0 days. IQR
0-3 ws 2 days, 0-5) and a lower need for oxygen ther-
apy at 28 days (30 infants [30%] vs 49 infants [45%],
p=0-032) compared with the standard treatment group.
They recorded no differences between groups in terms
of mortality (7 deaths in the intervention group wvs 5
in the standard treatment group) and serious adverse
events (21 wvs 28 respectively) (12). The thin catheter
used (diameter 5 french) was always inserted with the
Magill forceps.

In Australia, Dargaville (13) planned a non-ran-
domised feasibility study on two groups of spontane-
ously breathing babies on N-CPAP (25-28 wks’ GA
(n= 11) and 29-34 wks'GA (n=14) who received the
“minimal invasive surfactant therapy” (MIST). With-
out premedication, a 5 F vascular catheter was inserted
through the vocal cords under direct vision. Porcine
surfactant (~100 mg/kg) was then instilled, followed
by reinstitution of N-CPAP. The catheter was prepared
by marking a point indicating the desired depth of in-
sertion beyond the vocal cords with a marker pen (the
point was different according to different GA). In all
cases, surfactant was successfully administered (in 10-
20 seconds) and N-CPAP re-established with reduc-
tion in FiO, and pressure. An open feasibility study for
the use of MIST was then organized (14), including
stable preterm neonates (61 neonates of 25-32 wks’
GA) with a N-CPAP level above 7 cm H,O and need
of FiO, > 0.3-0.35 (according to GA). In this case the
MIST procedure was given maintaining the baby with
the CPAP prongs in situ and the administration of
surfactant lasted about 15-30 seconds. Oxygenation
improved rapidly after MIST in all patients. Rates of
pneumothorax, BPD and other major morbidities were
not substantially different between the MIST group
and their respective controls managed with INSURE
procedure. Duration of respiratory support was simi-
lar between MIST and control groups, but the lenght
of oxygen therapy was lower in MIST group.

The last relevant experience was published by a
Turkish group that planned a RCT on preterm infants <
32 wks'GA. The infants in N-CPAP were randomized
to receive surfactant (as a bolus in 30-60 seconds) while
spontaneously breathing (using a 5F, flexible, sterile na-

sogastric tube for the procedure called TAKE CARE



Surfactant in spontaneous breathing

37

Table 1. Different approaches for surfactant administration in spontaneously breathing infants

Author Type of catheter Length of surfactant Setting

administration
Kribs A.(8-9) Feeding tube 5-6 F 60-180 seconds Premedication; Magill
Dargaville P.(14) Vascular catheter 5 F 15-30 seconds No premedication nor Magill
Gopel W. (12) Thin Catheter 2.5-5 F 60-180 seconds Magill; eventual premedication
Gozde Kanmaz H (15) Feeding tube 5 F 30-60 seconds No premedication nor Magill

Lista G. (unpublished data) Tracheal tube 5-6 F

60-120 seconds

Eventual premedication and Magill

procedure) or with INSURE procedure (100 neonates
per group). Mean duration of both nCPAP and MV
were significantly shorter in the Take Care group (P
values 0.006 and 0.002, respectively). BPD rate was
significantly lower in Take Care group (relative risk
—0.27, 95% confidence interval —0.1 to —0.72).

Since december 2013, after these interesting re-
sults, we have introduced this approach also in our
NICU for infants assisted in N-CPAP in order to
avoid manual ventilation and mechanical ventilation,
always maintaining the baby in N-CPAP (to reduce
the risk of lung derecruitment during surfactant ad-
ministration). In 5 months, we treated 10 preterm in-
fants < 35 wks'GA, with moderate RDS, in N-CPAP.
All the preterm babies before the procedure showed a
need of FiO, > 0.35-0.4 in N-CPAP at 6-7 cmH20;
the bolus of surfactant was given by a “ less invasive
procedure” (in 60-120 seconds), generally without
pre-medication, with or without Magill forceps, us-
ing a thin tracheal catheter (5-6 F) inserted through
the vocal cords under direct vision. The procedure was
well tolerated, with only transient bradycardia (only in
1 out of 10 patients the HR was less than 100 bpm for
5-10 seconds) and minimal surfactant reflux in some
cases. No severe adverse effects (e.g. pneumothorax or
pulmonary haemorrhage were registered). In the ma-
jority of the babies (80%) the oxygenation improved
rapidly after the procedure. In the future we wish to
understand the real benefits of this procedure in com-
parison with standard procedure (INSURE). In Table
1, the different approaches are reported.

Conclusions

Surfactant administration to spontaneously

breathing preterm infants seem to be safe, well tol-

erated and associated with improved short and long
term-respiratory outcomes.

Actually there is not a universal consensus about
the best choice of the catether to use for the procedure,
the lenght of manoeuvre, the need for Magill forceps
and for an eventual pre-medication, the safety for all
the spontaneously breathing preterm infants in NIV,
indipendently from the GA and birth weight, when-
ever the surfactant administration is considered neces-
sary.

Anyway, even if BPD is a multifactorial disease,
this procedure for surfactant administration may con-
tribute to improve short term respiratory outcomes
(e.g. need of mechanical ventilation and lenght of res-
piratory support) and to reduce the risk of lung injury
and so the evolution towards BPD. More larger RCT
are needed to confirm this hypothesis.
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