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ABSTRACT

Introduction Some evidence indicates that exogenous
surfactant therapy may be effective in infants with acute
viral bronchiolitis, even though more confirmatory data are
needed. To date, no large multicentre trials have evaluated
the effectiveness and safety of exogenous surfactant in
severe cases of bronchiolitis requiring invasive mechanical
ventilation (IMV).

Methods and analysis This is a multicentre
randomised, placebo-controlled, double-blind study,
performed in 19 Italian paediatric intensive care units
(PICUs). Eligible participants are infants under the age
of 12 months hospitalised in a PICU, suffering from
severe acute hypoxaemic bronchiolitis, requiring IMV.
We adopted a more restrictive definition of bronchiolitis,
including only infants below 12 months of age, to
maintain the population as much homogeneous as
possible. The primary outcome is to evaluate whether
exogenous surfactant therapy (Curosurf, Chiesi
Pharmaceuticals, Italy) is effective compared with
placebo (air) in reducing the duration of IMV in the first
14 days of hospitalisation, in infants suffering from acute
hypoxaemic viral bronchiolitis. Secondary outcomes are
duration of non-invasive mechanical ventilation in the
post-extubation phase, number of cases requiring new
intubation after previous extubation within 14 days from
randomisation, PICU and hospital length of stay (LOS),
duration of oxygen dependency, effects on oxygenation
and ventilatory parameters during invasive mechanical
respiratory support, need for repeating treatment within
24 hours of first treatment, use of other interventions
(eg, high-frequency oscillatory ventilation, nitric oxide,
extracorporeal membrane oxygenation), mortality

within the first 14 days of PICU stay and before hospital
discharge, side effects and serious adverse events.

Strengths and limitations of this study
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» This is the first large multicentre randomised tri-
al to investigate the effectiveness and safety of
exogenous surfactant in infants with severe viral
bronchiolitis.

» The main strength is the randomised and double-
blind trial design, which will provide evidence about
the therapeutic role of exogenous surfactant versus
placebo (air) in severe cases of bronchiolitis requir-
ing invasive mechanical ventilation.

» Severalltalian paediatric intensive care units will par-
ticipate to this trial, enabling greater generalisability.

» Another strength is the age limit we chose as entry
criterion, by considering only bronchiolitis in patients
aged less than 12 months, thus reducing the risk
of confounding diagnoses, such as asthma-related
obstructive diseases.

» One limitation is that early diagnosis of bronchiolitis
at enrolment is made by clinical examination, which
may limit the diagnostic accuracy.

Ethics and dissemination The trial design and protocol
have received approval by the Italian National Agency
for Drugs (AIFA) and by the Regional Ethical Committee
of Verona University Hospital (1494CESC). Findings will
be disseminated through publication in peer-reviewed
journals, conference/meeting presentations and media.
Trial registration number Clinicaltrials.gov, issue date 22
May 2019. NCT03959384.

INTRODUCTION
Viral bronchiolitis isa common cause of hospi-
talisation for acute respiratory insufficiency
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in infants, especially in the first months of life." Despite
several randomised controlled trials (RCTs) have tested
the effectiveness of various agents, such as corticoste-
roids, inhaled beta-agonists, epinephrine, hypertonic
saline, among others, no proven specific therapy for
bronchiolitis is currently available.** Recommended
treatment remains essentially supportive, ensurin
hydration and oxygen supplementation as needed.”
However, intensive care may be required for most severe
cases, including invasive and non-invasive mechanical
support, high-frequency oscillatory ventilation (HFOV),
heliox, neurally adjusted ventilatory assist (NAVA) or
extracorporeal membrane oxygenation (ECMO).* "
Recently, Boet et al'> hypothesised a therapeutic role of
exogenous surfactant in severe bronchiolitis. Indeed,
endogenous surfactant plays a fundamental role in main-
taining adequate surface tension in the small airways,
thus preventing their collapse. Consequently, an alter-
ation of surfactant components may increase submucosal
oedema, mucus production and desquamation of airway
ciliated cells, contributing to small airway obstruction.'*”
All this implies a functional impairment of bronchioles,
which may cause excessive work of breathing, hypoxia
and hypercapnia, sometimes requiring invasive mechan-
ical ventilation (IMV).'®

In 12 infants with viral bronchiolitis requiring intuba-
tion, Dargaville et al'* observed an impaired functional
activity of endogenous surfactant, which resolved after
clinical healing of the disease. Subsequentstudiesreported
alterations in both surfactant proteins and pulmonary
surface tension, using the ‘pulsating bubble surfac-
tometer’ method or the ‘click test’ in tracheal aspirates
obtained from children with bronchiolitis.'” '® Recently,
Barreira et al'’ reported qualitative and quantitative alter-
ations in the lipid profile of surfactant in bronchiolitis
caused by respiratory syncytial virus (RSV). Similarly, in
a cross-sectional controlled study on 32 mechanically
ventilated infants, including 16 with bronchiolitis and 16
controls with normal pulmonary function, Hartmann et
al”® observed marked alterations of surfactant in patients
with bronchiolitis, by using the count of lamellar bodies
and the microbubble test.

Early studies have shown some positive effects of surfac-
tant replacement in severe bronchiolitis. In a small study,
Tibby et al'® assessed the effects of exogenous surfactant
in 19 young infants requiring mechanical ventilation for
severe RSV bronchiolitis. Nine infants received two doses
of bovine surfactant (Survanta, 100 mg/kg) within 24
and 48 hours of mechanical ventilation, while 10 infants
received placebo (air). The ventilation index (VI) and
the oxygenation index (OI) significantly improved at 60
hours in the surfactant group. Furthermore, pulmonary
compliance and airway resistance progressively deteri-
orated in the placebo group, but not in the surfactant
group. However, the average ventilation time and paedi-
atric intensive care unit (PICU) length of stay (LOS) did
not differ between the intervention and control groups.'”
In a small multicentre RCT, Luchetti et al! assessed the

efficacy of surfactant (Curosurf 50 mg/kg) in 20 venti-
lated infants with RSV disease, reporting an improvement
in gas exchange and respiratory mechanics, as well as a
shorter duration of mechanical ventilation and PICU LOS
when compared with 20 controls. A recent meta-analysis
evaluated the effect of natural surfactant in 79 infants
with bronchiolitis requiring mechanical ventilation. Two
trials did not use a placebo in the control arms, while
the third used air as placebo.” Interestingly, outcomes
including the PICU LOS, POQ/FiO2 and CO2 elimina-
tion were better in patients treated with surfactant, with
a marked trend toward less duration of mechanical venti-
lation. However, due to methodological flaws and the
small sample, data were insufficient to confirm or refute
the efficacy of surfactant therapy.”* Of note, no adverse
effects or complications were reported in the surfactant-
treated group.

Thus, there is a need for further randomised studies,
adequately powered and in larger populations, to assess
the efficacy and safety of exogenous surfactant therapy in
infants with severe bronchiolitis.

To this end, the present study will evaluate whether
Curosurf treatment is effective, compared with placebo
(air), in reducing the duration of IMV in the first 14 days
of hospitalisation, in infants under the age of 12 months
with severe hypoxaemic viral bronchiolitis. Secondary
outcomes are listed in table 1. Among them, we will
assess whether Curosurf treatment is effective compared
with placebo in reducing the duration of non-invasive
mechanical ventilation in the post-extubation phase, the
number of cases requiring reintubation, the PICU and
hospital LOS, the duration of O, dependency. Further-
more, we will assess the safety and tolerability of Curosurf
in these patients.

METHODS AND ANALYSIS

Study design

This is a multicentre randomised, placebo-controlled,
double-blind study. Participants in the intervention group
will be given exogenous surfactant (Curosurf), while
those in the control group will receive placebo (air). The
trial design is summarised in figure 1.

Setting

This study will be conducted in Italy, and participants
will be recruited in 19 PICUs, in academic and commu-
nity urban sites throughout the northern, central and
southern regions of the Country.

Study population and eligibility criteria

The study population will comprise infants hospital-
ised in PICU for severe acute hypoxaemic bronchiolitis,
requiring IMV. To maintain the population as homoge-
neous as possible, we adopted a more restrictive interna-
tional definition of bronchiolitis, including only infants
below 12 months of age.
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Table 1 Secondary efficacy, safety and tolerability endpoints

Secondary efficacy endpoints

(1) Number of non-invasive mechanical ventilation-free days, from
randomisation to day 14

(2) Need for reintubation, after previous extubation, within 14 days
from randomisation

(3) (3.1) Number of PICU-free days, from randomisation to day 14;
(8.2) Total number of days of PICU stay from randomisation

(4) (4.1) Number of hospital-free days, from randomisation to day
14; (4.2) Total number of hospitalisation days from randomisation

(5) Number of oxygen supplementation-free days, from
randomisation to day 14

(6) Oxygen saturation index (or oxygenation index, if an arterial
line is available) and ventilation index values (PaCO,, end tidal
CO,) detected 15min before administration of treatment and at a
distance of 2, 6, 12, 24, 36 and 48 hours

(7) Values of the mechanical ventilation parameters, such as

tidal volume (TV), positive end-expiratory pressure (PEEP), peak
inspiratory pressure (PIP), respiratory frequency, FiO,, inspiration
time (Ti) and mean airway pressure (MAP), detected 15min before
administration of treatment and at a distance of 2, 6, 12, 24, 36
and 48 hours after treatment

(8) Number of patients undergoing a repeated treatment (Curosurf
or placebo) within 24 hours of the first treatment

(9) Number of patients undergoing non-conventional therapies
(HFQV, ECMO, nitric oxide) during the first 14 days

(10) (10.1) Mortality during the first 14 days of hospitalisation; (10.2)

Safety and tolerability endpoints

(1) Number of serious desaturation episodes (SatO,<75%)
during the administration of treatment

(2) Episodes of severe bradycardia (FC<80/min) during the
administration of treatment

(3) Number of episodes of extreme bradycardia or cardiac
arrest with the need for chest compressions and/or
administration of drugs for resuscitation (eg, epinephrine)
during the administration of treatment

(4) Number of episodes of pulmonary haemorrhage during
and within 48 hours after administration of treatment.
Diagnosis of pulmonary haemorrhage will be confirmed
by bloody endotracheal aspirate, radiographic findings or
both.

(5) Number of episodes of pneumothorax in the first
48 hours following treatment

Mortality before hospital discharge

ECMO, extracorporeal membrane oxygenation; HFOV, high-frequency oscillatory ventilation; PICU, paediatric intensive care unit.

Eligibility criteria

Each centre will screen subjects for eligibility criteria.
Centres will compete to enrol the prespecified number of
trial participants. Patients may be recruited either by the
physician on duty or by a medical investigator. Differently,
enrolment will be finalised only by a medical investigator,
after checking eligibility criteria and after obtaining the
signature of informed consent from both parents. Study
inclusion and exclusion criteria are outlined in table 2.
Withdrawal of parental consent will be a criterion for
exiting the study.

Randomisation

Participants will be randomly assigned either to interven-
tion (group 1—Curosurf) or control (group 2—placebo)
group, with a 1:1 allocation as per a computerised method
of block randomisation between the two groups (soft-
ware STATA V.11). To reduce predictability of a random
sequence, details of block randomisation will not be avail-
able to those who enrol participants or assign interven-
tions. The randomisation list will be built by the study

coordinator centre. During the enrolment of any patient,
a medical investigator of each centre will be allowed to
insert the required patient’s data in an electronic clinical
report form (e-CRF), immediately receiving both ID and
treatment assigned to the patient.

Blinding

The study is double-blind, as the patient and patient’s
parents on one side, and doctors and nurses who will
be responsible for the patient’s care on the other side,
will not be aware of the assignment of treatment. Then,
at each centre only one physician and one nurse will
know, prepare and administer the intervention (drug or
placebo) for any enrolled patient, being subsequently not
clinically involved in the care of that particular patient
until discharge. The assignment of the type of treatment
will be confidentially communicated by the coordinator
centre to a medical investigator attending the patient’s
bed. Then, the same medical investigator will take care
of administering the treatment assigned to the patient,
masking the procedure with appropriate precautions,
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SURFABRON FLOW DIAGRAM

[ Enrolment ]

Assessment for eligibility

Scret'enlng failure
No signed consensus
Randomisation 1:1
A 4
Allocation

1° Intervention (Curosurf)
« BAL with 25 mg/kg, in two aliquotes
« Replacement with 25 mg/Kg, in two
aliquotes

1° Placebo (air)
e Simulation of BAL, using air; no
suction manouvres
e Simulation of replacement, using air

Assessment of criteria for repetition of treatment > 12 and < 24 hours from the first treatment

2° Intervention (Curosurf) No criteria for

*  BAL with 25 mg/kg, in repetition of

2° Placebo (air) No criteria for

*  Simulation of BAL, using repetition of

two aliquotes treatment air; no suction manouvres treatment
* Replacement with 25 *  Simulation of

mg/Kg, in two aliquotes replacement, using air
[ Analysis ]

Figure 1

for example, by using screens or closing the patient’s
room, as appropriate. The preparation and administra-
tion of treatment, medication or placebo, will be done
by a nurse who will not have to disclose the type of
treatment assigned. Thereafter, such a nurse will not be
involved in the patient’s care until the conclusion of the
study. Instead, the patient evaluation will be carried out
by other physicians and/or nurses who will not be aware
of the type of treatment carried out. Despite that the

Flow diagram of the SURFABRON trial. BAL, bronchoalveolar lavage.

execution and maintenance of blinding can cause some
difficulties, we aim to reduce the bias effect that medical
and nursing staff might have, being aware of the thera-
peutic arm applied to that single patient.

Unblinding will not be permissible unless exceptional
circumstances, when knowledge of the actual treatment
would be deemed as absolutely essential for further
management of the patient. Given the design of this
study and the safety profile of the drug, we do not foresee
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Table 2 Study participant inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

Patients aged >40weeks (corrected gestational age)
and <12 months

Patient intubated and mechanically ventilated for
at least 6 hours, but no more than 24 hours, with an

Severe prematurity (gestational age <32 weeks). Patients with
gestational age less than 32 weeks will be excluded because they are
considered at high risk for respiratory pathology following their severe
prematurity.

expected requirement of invasive ventilatory support for
at least 24 hours

Clinical picture strongly suggestive for acute
bronchiolitis (fever of probable viral origin, fine crackles,
prolonged expiration, lung hyperinflation on chest X-ray)

Need for O, supplementation to maintain SatO,>94% in the 4 weeks
preceding hospitalisation in the PICU

Invasive mechanical ventilation for more than 24 hours
Oxygenation index (Ol) >30

Cyanotic congenital heart disease

Untreated pneumothorax

Neuromuscular diseases

Severe neurological abnormalities

Other severe congenital anomalies

Indication not to attempt resuscitation

Patient already recruited for other clinical studies

Moderate or severe paediatric acute respiratory
distress syndrome (ARDS), defined by Ol >8 or oxygen
saturation index (OSI) >7.5%°%6

Written informed consent obtained from both parents

PICU, paediatric intensive care unit.

specific harms for the patient, severe enough to justify a
code break. Furthermore, unblinding should not neces-
sarily be a reason for study drug discontinuation (eg,
cancelling the second intervention dose, if indicated by
the study protocol).

Intervention
Early after randomisation, the assigned treatment will
be carried out in two phases, to be performed in rapid
sequence:

Group 1: Curosurf

The patient dosage is 50 mg/kg of Curosurf, to be split
into two units of 25 mg/kg each. The dosage of 50 mg/
kg is supported by previous studies that had employed the
same type of surfactant (Curosurf) 2! %

For phase (1), a bronchoalveolar lavage (BAL) will be
performed with 25 mg/kg of Curosurf, diluted 1:10 with
normal saline, divided into two aliquots administered
through the endotracheal tube in two different postures
(first BAL on right decubitus, second BAL on left decu-
bitus). A sterile gastric tube of non-obstructive size will be
connected to a syringe containing the diluted solution.
The gastric tube will be inserted within the tracheal tube to
facilitate the drug instillation. If needed, pre-oxygenation
will be given just before the procedure, at 0.3-0.6 fraction
of inspired oxygen (Fi02), titrated to maintain patient’s
oxygen saturation >95% for at least 30 s. For phase (2),
immediately after phase 1, surfactant supplementation
will be provided with a further dose of 25 mg/kg of
Curosurf, diluted with normal saline 1:2 (1 mL=40 mg of

surfactant) and administered in two aliquots through the
endotracheal tube in two different postures (first on right
decubitus, second on left decubitus).

Group 2: placebo (air)

Ambient air aspirated in sterile syringes will be used as
placebo, adopting the same procedure followed for the
administration of the intervention drug. The choice of air
as placebo is supported by previous studies testing surfac-
tant treatment in paediatric patients with bronchiolitis or
acute lung injury."” ** The use of substances other than
ambient air, such as normal saline, would not be ethi-
cally correct, given the possibility of adverse effects on
the patient (eg, removal or altered functionality of native
surfactant, airway obstruction or vagal stimulus).

While administering ambient air through the tracheal
tube via a sterile gastric tube, sequence and timing
adopted in group 2 will be identical to those used in
group 1. In particular, patients will be moved from right
decubitus to left decubitus for the first and the second
administration. The aliquots of air will correspond to the
volume of the diluted solutions used for group 1.

Repetition of treatment (Curosurf or placebo)

The same assigned treatment (either Curosurf or
placebo) will be repeated at least 12 hours after, and
within 24 hours from the first treatment, using the same
dosage and the same procedure for administration, if at
least one of the following indications is present:

» OI >8 or an oxygen saturation index (OSI) >7.5.
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» FiO,>40% and PEEP >5 to maintain oxygen saturation
(SpO,) >95%.

The replication of treatment will follow the same
modalities of the initial treatment in both groups. The
medical researcher repeating the second treatment will
be the same who administered the first one. Should
this not be possible, for organisational or shift reasons,
the medical researcher will communicate the type of
treatment to be repeated to a second researcher, confi-
dentially. If needed, this second physician will, in turn,
involve another nurse to perform the procedure, binding
the nurse not to disclose the treatment administered to
the rest of the team. Thereafter, such a nurse will not be
involved in the patient’s care until the conclusion of the
study.

Evaluation during the treatment period and patient
parameters collection

Regardless of the type of treatment received, all enrolled
patients will be assisted according to the normal clin-
ical practice of each centre. In addition, several param-
eters will be collected 15 min before, and 2, 6, 12, 24,
36 and 48 hours after administration of the drug: OSI
and O], tidal volume (TV), positive end-expiratory pres-
sure (PEEP), peak inspiratory pressure (PIP), respiratory
frequency, FiO,, inhalation time (Ti), mean airway pres-
sure (MAP), PaCO,, end tidal CO,. Should the treatment
be repeated, all parameters will be recollected according
to the same time points. Study data will be collected by
research assistants and entered into the e-CRF, a secure,
web-based application hosted by CRT (Clinical Research
Technology), ad hoc designed for the present study. Data
will be also registered in the clinical chart of each patient.
Assessors will receive training for ensuring the quality of
trial data. In each centre, data entry and management will
be under the local principal investigator (PI) responsi-
bility. Original data will be kept within the clinical chart
of each patient. A full copy of the chart will be safely
stored in a secure and accessible place by the local PIL
Participant files will be kept in storage for 5 years after
completion of the study.

Control arm and interventional arm

All enrolled subjects will be treated according to the
standards of good clinical practice, with special attention
to sedation and analgesia of patients in PICU, as well
as taking care of and supporting their family members.
During the trial, relevant concomitant care and interven-
tions, such as HFOV, iNO or ECMO, will be permitted,
according to local protocols. Their use within 14 days of
randomisation should be reported in the eCRF with the
specific date.

Finally, the possibility of suspending oxygen therapy,
extubating the patient, discharging from the PICU and
the hospital will be assessed at least daily, according to
local practices. Dates and time of these events will be
reported in the eCRF, if they occur within 14 days of

randomisation. The date of hospital discharge or exitus
will be also collected.

Safety monitoring

Any adverse event (AE) or serious adverse event (SAE)
will be reported on the original documentation and in
the specific sections of the eCRF. Any AE, which at the
time of the first registration are not resolved or perma-
nently stabilised, shall be followed until the end of the
study, providing the appropriate updates. An AE/SAE
with a highly probable/probable/possible causality with
the intervention drug is considered to be related to the
latter and therefore will assume the definition of adverse
drug reaction (ADR). Any SAE and serious adverse reac-
tion will be verified by the Data Monitoring Commission
and reported to the competent authorities. The Phar-
macology Service of the University Hospital of Verona is
responsible for the notification of SUSAR in Eudravigi-
lance following the applicable regulations for non-profit
intervention studies. In case of AE and/or serious and
non-serious adverse reactions, each investigator must
send a copy of the CRF data collection-adverse events to
the pharmacology service of the University Hospital of
Verona. Once a year and for the duration of the clinical
trial, the Pharmacology Service will send the Development
Safety Update Report (DSUR) to the Ethics Committee
and to the AIFA (Det. AIFA No. 9/2012).

Interim safety analysis

To assess safety, a single interim analysis has been
programmed, at a time point where about half of the
subjects will have completed the study (80 patients).
Therefore, it will not be necessary to revise the sample
number according to such analysis.

Data management and procedures to ensure the
confidentiality of data
To guarantee the confidentiality of data, each patient will
be registered and deidentified by an identification code.
All the information concerning the enrolled subjects
collected during the study, first on paper on the data
collection card (CRF), will be transferred and recorded in
a specific database with passwords, will be kept confiden-
tial and be treated in full respect of national Legislative
Decree 196/03, in application of which all participants'
parents will be asked to sign the informed consent.
Access to data will be exclusively allowed to the PICU
research team of the Department of Paediatric Critical
care, University Hospital of Verona, as well as to the PICU
Investigators from the other participating centres.

Study outcome assessment
As primary endpoint we will measure the number of IMV-
free days from randomisation to day 14, considering the
first successful extubation (at least 48 hours without the
need for reintubation). We believe this endpoint reflects
the importance of reducing the burden of prolonged
IMV in these patients.

Secondary outcome measures will include the following:
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1. Number of non-invasive mechanical ventilation-free
days, from randomisation to day 14.

2. The necessity of reintubation, after previous extuba-
tion, within 14 days from randomisation.

3. (3.1) Number of PICU-free days, from randomisation
to day 14; (3.2) total number of days of PICU stay
from randomisation.

4. (4.1) Number of hospital-free days, from randomisa-
tion to day 14; (4.2) total number of hospitalisation
days from randomisation.

5. Number of oxygen supplementation-free days, from
randomisation to day 14.

6. OSI (or O], if an arterial line is available) and VI val-
ues (PaCO,, end tidal CO,) detected 15 min before
administration of treatment and at a distance of 2, 6,
12, 24, 36 and 48 hours.

7. Values of the mechanical ventilation parameters,
such as TV, PEEP, PIP, respiratory frequency, FiO,, in-
spiration time (Ti) and MAP, detected 15 min before
administration of treatment and at a distance of 2, 6,
12, 24, 36 and 48 hours after treatment.

8. Number of patients undergoing a repeated treat-
ment (Curosurf or placebo) within 24 hours of the
first treatment.

9. Number of patients undergoing non-conventional
therapies (HFOV, ECMO, nitric oxide) during the
first 14 days.

10. (10.1) Mortality during the first 14 days of hospitalisa-
tion; (10.2) mortality before hospital discharge.

Safety and tolerability outcome measures will include
several secondary safety and tolerability endpoints, associ-
ated with the administration of assigned treatment within
the first 48 hours after treatment:

» Number ofserious desaturation episodes (SatO,<75%)
during the administration of treatment.

» Episodes of severe bradycardia (FC<80/min) during
the administration of treatment.

» Number of episodes of extreme bradycardia or
cardiac arrest with the need for chest compressions
and/or administration of drugs for resuscitation (eg,
epinephrine) during the administration of treatment.

» Number of episodes of pulmonary haemorrhage
during and within 48 hours after administration of
treatment. Diagnosis of pulmonary haemorrhage will
be confirmed by bloody endotracheal aspirate, radio-
graphic findings or both.

» Number of episodes of pneumothorax in the first 48
hours following treatment.

Sample size

Sample size calculation for the primary endpoint is based
on historical data and expectations of the effect of surfac-
tant therapy. Analysing a large national database (Italian
TIPNET network) and selecting only those subjects with
bronchiolitis who had a duration of IMV less than 15 days
(about 240 px), we obtained a mean (+SD) duration of
the IMV: 4.51+3.42 days (data not shown). Considering
a level of significance of 0.05, a power of 0.80 and a

common SD of 3425 days, 164 subjects (82 subjects per
group) are required to identify a clinically significant
difference of 1.5 days in the mean duration of IMV of
group 1 compared with group 2, using a bilateral test.
Assuming a dropout rate of 5%, the estimated number
of subjects was 86 per group, with a total number of
172 enrolled participants. Calculations were performed
with STATA (V.11). Despite a previous Cochrane meta-
analysis resulted in a decrease in mechanical ventilation
of about 63 hours,”” we conservatively hypothesised a
smaller reduction in the duration of IMV (36 hours), as
we thought this was more realistic and still meaningful
from a clinical point of view.

Data analysis

The intention-to-treat (ITT) analysis includes all
randomised subjects. The ITT population will be the
primary population for the analysis and evaluation of
primary efficacy. The population of per protocol (PP)
analysis will include all ITT subjects without significant
protocol violations. The analysis of effectiveness will be
based on the population PP. All summary statistics will
be provided according to the therapy group, including
frequency and percentage (for categorical variables) and
mean, median, SD, minimum and maximum (for contin-
uous variables). The appropriate confidence intervals
at 95% (95% CI) will also be calculated. For the anal-
ysis of the primary endpoint, the Student’s t-test will be
used to verify any difference in the average number of
days elapsed in IMV between group 1 and group 2. If the
norms of normality and homoscedasticity are violated, the
test of the sum of the ranks of Wilcoxon-Mann-Whitney
will be used. A p value of less than 0.05 will be considered
significant. The relative risk and the corresponding 95%
CI will be calculated as indicated. Other endpoints will
be analysed through the analysis of variance to repeated
measures if all the assumptions will be verified; other-
wise, the Friedman test or the mixed effects model will
be used. For safety and tolerability endpoints, incidence
and frequency of severe desaturation, bradycardia, pneu-
mothorax and extreme bradycardia or cardiac arrest will
be analysed.

For exploratory purposes, linear or logistic regression
models will be estimated, depending on the nature of the
independent variable, to verify the possible influence of
variables such as age or basal FiOQ/ MAP values.

Data and safety monitoring committee

This committee will be composed by two physicians not
involved, either directly or indirectly, in the treatment
of any patient recruited. They will evaluate the results
of the interim safety analysis and the evaluation of any
SAE and/or serious adverse reaction that should occur
throughout the duration of the study. The conduct of
the trial is covered by an ad hoc insurance policy for
the duration of the study in compliance with the DM
14/07/2009.
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Table 3 Trial registration data: SURFABRON

Data category Information
Primary registry and trial identifying number ClinicalTrials.gov NCT03959384; Pre-results.
Date of registration in primary registry 22 May 2019

Secondary identifying numbers

Source(s) of monetary or material support
Primary sponsor

Secondary sponsor(s)

Contact for public queries

Contact for scientific queries

Public title

Scientific title

Countries of recruitment
Health condition(s) or problem(s) studied
Intervention(s)

Key inclusion and exclusion criteria

Study type

Date of first enrolment
Target sample size
Recruitment status
Primary outcome(s)

Key secondary outcomes

EUDRACT 2017-001768-39

Insurance of the trial covered by Chiesi Pharmaceutical

Azienda Ospedaliera Universitaria Integrata Verona, Italy

None

Paolo Biban, MD (paolo.biban@aovr.veneto.it)

Paolo Biban, MD (paolo.biban@aovr.veneto.it), Verona University Hospital, Italy
Efficacy and safety of exogenous surfactant therapy in patients under 12 months
of age invasively ventilated for severe bronchiolitis

Efficacy and safety of exogenous surfactant therapy in patients under 12 months
of age invasively ventilated for severe bronchiolitis (SURFABRON): protocol for a
multicentre, randomised, double-blind, controlled, non-profit trial

Italy
Surfactant therapy, viral bronchiolitis

Active comparator: exogenous porcine surfactant (Curosurf 50 mg/kg
endotracheally);

Placebo comparator: ambient air

Ages eligible for study: <12 months; sexes eligible: both; accepts healthy
volunteers: no

Inclusion criteria: infants <12 months; patients hospitalised in an intensive care
unit, mechanically ventilated.

Exclusion criteria: (1) Severe prematurity (gestational age <32 weeks). (2) Need
for O, supplementation to maintain SatO,>94% in the 4 weeks preceding
hospitalisation in the PICU. (3) Invasive mechanical ventilation for more than 24
hours. (4) Oxygenation index (Ol) >30. (5) Cyanotic congenital heart disease. (6)
Untreated pneumothorax. (7) Neuromuscular diseases. (8) Severe neurological
abnormalities. (9) Other severe congenital anomalies. (10) Indication not to
attempt resuscitation. (11) Patient already recruited for other clinical studies.

Interventional

Allocation: randomised; Intervention model: parallel assignment, multicentre,
double blind, placebo-controlled

Primary purpose: reduction of duration of invasive mechanical support

Phase lll

9 January 2019

172

Recruiting

To evaluate whether Curosurf treatment is effective compared with placebo (air)
in reducing the duration of invasive mechanical ventilation in the first 14 days of

hospitalisation, in infants under the age of 12 months, admitted in a paediatric
intensive care unit (PICU) for acute hypoxaemic bronchiolitis of viral origin.

Evaluate whether Curosurf treatment is effective compared with placebo in
reducing: duration of non-invasive mechanical ventilation in the post-extubation
phase; number of cases requiring new intubation after previous extubation within
14 days from randomisation; PICU and hospital LOS; duration of O, dependency.

LOS, length of stay.

Ethics and dissemination

The trial design and protocol have received approval by
the Italian National Agency for Drugs (AIFA) and by the
Regional Ethical Committee of Verona University Hospital

(1494CESC). Trial registration number NCT03959384;
Pre-results. Table 3 summarises the study protocol and
trial registration information.
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Once a patient meets the inclusion criteria, the possi-
bility to participate in this study will be proposed to
his/her parents. Informed consent (approved by the
local ethics committee) will be provided to parents and
explained comprehensively by the principal investigator
of each participating centre. The investigator will always
be willing to answer any further questions that parents
would want to ask before making a decision. The latest
revision of the Declaration of Helsinki and the Oviedo
Declaration are the basis for the ethical conduct of
the study. The study protocol is designed and will be
conducted to ensure adherence to the principles and
procedures of Good Clinical Practice and to conform
to the Italian laws. All data collected will be anonymised
by the use of a numerical code without reference to the
names of patients. Access to such data is only allowed to
authorised personnel and directly involved in the study.

Dissemination

Study findings are expected in 2022 and will be presented
at international conferences and submitted for publi-
cation in an international peerreviewed journal. The
criteria established by the International Committee of
Medical Journal Editors will be adopted to publish the
results of the research project in national or international
scientific journals. The right to authorship will be based
on the substantial contribution of the participants in
the study to the analysis and interpretation of the data,
drafting of the article and its critical revision and final
approval of the document to be submitted for publica-
tion. Deidentified individual participant data for all
primary and secondary outcome measures will be made
available within 9 months of study completion, up to 5
years. Data access request will be reviewed by the steering
committee. Requestors will be required to sign a Data
Access Agreement. The Standard Protocol Items: Recom-
mendations for Interventional Trials (SPIRIT) checklist
for this protocol is located in the online supplemental
appendix 1.

Patient and public involvement

Viral bronchiolitis has been ranked as one of the most
important causes of hospitalisation in young infants
worldwide, causing a burden to their families. Patients’
caregivers were not involved in the design of the study.
Ethical approval for this study was obtained from a board
composed of professionals and lay men and women, also
considering non-professional opinions. Results from this
trial will be made available to public through communica-
tion also in non-specialised media.

DISCUSSION

This will be the first large multicentre randomised trial
to investigate the effectiveness and safety of exogenous
surfactant in infants with severe viral bronchiolitis.
There are potential advantages of surfactant therapy in
these critically ill patients, including the following: (1)

a shorter duration of endotracheal intubation and IMV,
both factors being associated with short-term and long-
term airways and lung injury; (2) a shorter LOS in highly
specialised units, such as the PICUs, which are costly and
burdened with higher risk of nosocomial infections; (3)
an improvement of oxygenation and CO, elimination in
the acute phase of the disease. The main strength of this
protocol is the randomised and double-blind trial design,
which will provide evidence about the therapeutic role
and safety of exogenous surfactant versus placebo, in
patients with severe cases of bronchiolitis requiring IMV.
The population age will be restricted up to 1 year, thus
reducing the risk of confounding diagnoses, while the
multicentre participation will enable a greater generalis-
ability of the findings.

Trial status
Patient recruitment is in progress.
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