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INTRODUCTION

Neonatal respiratory distress syndrome (RDS) caused by surfactant deficiency is associated with a high mortality and morbidity in preterm infants [START_REF] Stoll | Trends in Care Practices, Morbidity, and Mortality of Extremely Preterm Neonates, 1993-2012[END_REF]. The strategy to manage RDS relies on the use of surfactant, prenatal steroids therapy and non-invasive nasal ventilation [START_REF] Sweet | European consensus guidelines on the management of neonatal respiratory distress syndrome in preterm infants--2013 update[END_REF]. Clinical trials have shown that surfactant replacement therapy in RDS decreases mortality and improves the clinical outcomes of ventilated premature newborns [START_REF] Kennedy | Early CPAP versus surfactant in extremely preterm infants[END_REF][START_REF] Rojas-Reyes | Prophylactic versus selective use of surfactant in preventing morbidity and mortality in preterm infants[END_REF][START_REF] Morley | Nasal CPAP or intubation at birth for very preterm infants[END_REF]. Surfactant administration traditionally requires endotracheal intubation and mechanical ventilation.

Recently, surfactant administration through a thin intratracheal catheter in spontaneously breathing preterm infants under nasal continuous positive airway pressure (CPAP) has emerged as a new approach for treating neonates with respiratory failure [START_REF] Teig | Observational Study on Less Invasive Surfactant Administration (LISA) in Preterm Infants<29 Weeks--Short and Long-term Outcomes[END_REF][START_REF] Niemarkt | Effects of less-invasive surfactant administration on oxygenation, pulmonary surfactant distribution, and lung compliance in spontaneously breathing preterm lambs[END_REF]. The main objective of this technique, referred to as less invasive surfactant administration (LISA), is to decrease the use of mechanical ventilation, which can cause mechanical and inflammatory mediator-induced responses in neonates leading to bronchopulmonary dysplasia (BPD) [START_REF] Göpel | Avoidance of mechanical ventilation by surfactant treatment of spontaneously breathing preterm infants (AMV): an open-label, randomised, controlled trial[END_REF][START_REF] Kribs | Nonintubated Surfactant Application vs Conventional Therapy in Extremely Preterm Infants: A Randomized Clinical Trial[END_REF]. Systematic reviews of prospective studies suggest that the use of LISA is associated with the lowest likelihood of the composite outcome of death or BPD at 36 weeks of postmenstrual age when compared with other ventilation strategies for preterm infants [START_REF] Aldana-Aguirre | Less invasive surfactant administration versus intubation for surfactant delivery in preterm infants with respiratory distress syndrome: a systematic review and meta-analysis[END_REF][START_REF] Rigo | Surfactant instillation in spontaneously breathing preterm infants: a systematic review and meta-analysis[END_REF]. The German Neonatal Network data, described by Gopel et al, suggests a favourable effect with regard to mechanical ventilation in infants between 25 and 30 weeks of gestational age (wGA) treated with LISA compared to matched controls [START_REF] Göpel | Less invasive surfactant administration is associated with improved pulmonary outcomes in spontaneously breathing preterm infants[END_REF]. LISA procedure in premature neonates below 30 wGA has increased in our centre from 23% to 44% from 2016 to 2019. We observed a drop in the rate of mechanical ventilation from 88% in 2015 before LISA procedure to 53% in 2018 in this population.

Premedication in the delivery room is controversial; there is no consensus about whether sedation should be used, even though it is recommended for all nonemergency neonatal intubations [START_REF] Anand | International Evidence-Based Group for Neonatal Pain. Consensus statement for the prevention and management of pain in the newborn[END_REF][START_REF] Newborn | Prevention and Management of Procedural Pain in the Neonate: An Update[END_REF]. In France, in 2011, the EPIPAGE-2 Cohort Study showed that, in delivery room, only 5% of premature neonates below 34 wGA received premedication prior to tracheal intubation [START_REF] Walter-Nicolet | Premedication practices for delivery room intubations in premature infants in France: Results from the EPIPAGE 2 cohort study[END_REF]. Concerning LISA procedure, premedication is a real challenge because keeping the "respiratory drive" is essential in order to allow a homogeneous surfactant distribution in the lungs. Most studies about LISA procedure do not mention any premedication [START_REF] Kribs | Nonintubated Surfactant Application vs Conventional Therapy in Extremely Preterm Infants: A Randomized Clinical Trial[END_REF][START_REF] Kanmaz | Surfactant administration via thin catheter during spontaneous breathing: randomized controlled trial[END_REF]. Sedation may reduce the risk of complications due to stress and painful stimuli during laryngeal exposure.

Infant discomfort and struggle during awake laryngoscopy may lead to an increased risk of intraventricular haemorrhage by impairing cerebral venous return and cardiovascular responses [START_REF] Pokela | Physiological changes, plasma beta-endorphin and cortisol responses to tracheal intubation in neonates[END_REF]. Klotz et al reported, in a European declarative survey, that more than half of neonatologists did not use any form of sedation for LISA procedure, 29% used atropine only, 9% used ketamine and 8% used propofol in different combinations [START_REF] Klotz | European perspective on less invasive surfactant administration-a survey[END_REF]. Few recent studies evaluated sedation during LISA procedure either with propofol or ketamine alone, but no study compared both anaesthetic agents [START_REF] Dekker | Sedation during minimal invasive surfactant therapy: a randomised controlled trial[END_REF][START_REF] Bourgoin | Administering atropine and ketamine before less invasive surfactant administration resulted in low pain scores in a prospective study of premature neonates[END_REF]. Propofol confers many advantages during intubation and other procedures for sedation and anaesthesia in neonates, including its short-acting character [START_REF] Shah | Propofol for procedural sedation/anaesthesia in neonates[END_REF]. It provides hypnosis and muscle relaxation during endotracheal intubation, but can cause side effects such as hypotension and cardiorespiratory depression, which are dose-dependent [START_REF] Welzing | Propofol as an induction agent for endotracheal intubation can cause significant arterial hypotension in preterm neonates[END_REF].

Ketamine is an N-methyl-D-aspartate receptor antagonist with analgesic and sedative effects. It maintains hemodynamic and respiratory stability but presents potential toxic effects on the immature brain. It has a longer half-life than propofol [START_REF] Bhutta | Ketamine: a controversial drug for neonates[END_REF]. There are limited data concerning the use of such drugs in this neonatal population. Dekker et al described a better COMFORTneo score with propofol during LISA procedure [START_REF] Dekker | Sedation during minimal invasive surfactant therapy: a randomised controlled trial[END_REF]. Bourgoin et al showed that ketamine before LISA procedure was associated with low pain scores and stable hemodynamic parameters, but described episodes of desaturations and apnoea leading to intubation (20) (Table 1).

LISA was introduced in Montpellier on January 2016 and progressively implemented thereafter. As ketamine and propofol were used interchangeably in our unit, this study intended to compare both premedication procedures in order to harmonise our practices and to determine if one of these procedures would provide a better efficacy and tolerance during LISA procedure.

The aim of this study was to evaluate the need for mechanical ventilation in two hours following LISA procedure in preterm infants receiving ketamine versus propofol premedication. This is a pilot study comparing the efficacy of these two premedication procedures in order to assess the feasibility of a randomised controlled trial and to estimate the number of infants to be included. 

Study

PATIENTS AND METHODS

1-Study design and population

A retrospective monocentric observational study was conducted in the NICU of the tertiary perinatal hospital of Montpellier, France, from January 2016 to February 2019.

Criteria for inclusion were the following: 1-preterm infants born under 30 wGA, 2spontaneously breathing preterm infants who had respiratory distress syndrome treated by CPAP and requiring surfactant therapy according to local criteria, 3-an available intravenous line.

Criteria for non-inclusion were infants who had an imminent need for intubation because of a respiratory insufficiency. We included the first LISA procedure for each patient; if a second dose of surfactant was required the second attempt was not evaluated.

2-Description of the protocol

Before LISA procedure, continuous positive pressure ventilation was delivered using a device with a T-piece connected to a mask and a flow-controlled pressure-limited delivery system (Neopuff, Fisher & Paykel Healthcare, Auckland, NZ). The gases used were heated and humidified (SEBAC, Gennevilliers, France). LISA procedure was performed when the fraction of inspired oxygen increased over 25% in infants born before 26 wGA and over 30% for infants born before 30 wGA. Positive end expiratory pressure (PEEP) was set at 6 cmH2O and the fraction of inspired oxygen (FiO2) was adapted to obtain a preductal pulse oximetry (SpO2) between 90 and 95%.

The neonate was weighed on a digital baby scale. A peripheral venous catheter was inserted within the first ten minutes. Infants received standard comfort care with postural support.

Intravenous atropine (20 μg/kg) and a bolus of caffeine citrate (20mg/kg) were provided before the procedure.

The dose of intravenous propofol (1mg/kg) or ketamine (0,5mg/kg) was administered intravenously over 1 minute directly before LISA procedure and could be repeated if sedation was not considered sufficient by the neonatologist in charge of the patient.

LISA was performed, once adequate sedation was obtained, according to the method described by Dargaville et al [START_REF] Dargaville | Preliminary evaluation of a new technique of minimally invasive surfactant therapy[END_REF]. Vocal cords were visualised using a laryngoscope. A thin catheter (VygonTM 5 French sterile suction catheter) was then orally or nasally introduced to catheterise the trachea with a Magill forceps. Beforehand, we marked the tracheal catheter at 6 or 7cm plus 1cm/kg for oral or nasal introduction, respectively. Immediately after the placement of the catheter, the facial mask was replaced and 6 cm H20 PEEP was applied. After stabilisation, surfactant (200mg/kg) (Curosurf, Chiesi, Parma, Italy) was slowly delivered through the catheter over 30 to 45 seconds with pauses if cough occurred and without discontinuing positive pressure.

The catheter was then immediately withdrawn and the FiO2 was adapted to obtain a SpO2 between 90 and 95%.

3-Data collection

We collected the following population characteristics: gestational age at birth, mode of delivery, multiple birth, sex, birth weight, Apgar scores at 5min and 10 minutes, umbilical artery pH, preeclampsia, chorioamnionitis, inborn, antenatal steroids therapy, timing of the rupture of the membranes, age at LISA procedure, fraction of inspired oxygen before LISA procedure, median dose of ketamine or propofol.

We monitored vital signs during the procedure: heart rate, SpO2, FiO2, and mean arterial blood pressure (MABP) before drug administration and at 5 and 30 minutes after the end of the procedure. We used an Intellivue cardioscope (Philips Medical Systems, Eindhoven, The Netherlands) and we evaluated neonatal comfort, using the Faceless Acute Neonatal Pain Scale (FANS) score during LISA procedure [START_REF] Milesi | Validation of a neonatal pain scale adapted to the new practices in caring for preterm newborns[END_REF].

4-Outcomes

The primary outcome was the failure of the procedure defined by the need for a second dose of surfactant administration or intubation for apnoea within 2 hours following LISA procedure.

Secondary outcomes included: the need for a second dose of surfactant administration, the need for mechanical ventilation within 24 hours and 72 hours, procedure tolerance, mortality and morbidity occurring during the stay in the NICU particularly BDP, grade 3 or 4 intraventricular haemorrhage, necrotising enterocolitis, focal intestinal perforation, retinopathy of prematurity (requiring treatment), sepsis (proven by blood cultures), grade 3 or 4 cystic periventricular leukomalacia, persistent ductus arteriosus drug treatment, pulmonary haemorrhage, duration of invasive ventilation and non-invasive ventilation .

5-Scales and scores

FANS was constructed and validated to assess comfort and pain in situations where evaluation of the facial expression is complicated, which is the case during intubation. This instrument evaluates both behavioural items, like body movements and vocal expression, and physiological items, like variations in heart rate and SpO2. The threshold for discomfort is a score superior or equal to 4 [START_REF] Milesi | Validation of a neonatal pain scale adapted to the new practices in caring for preterm newborns[END_REF].

BDP was defined as either oxygen supplementation and/or ventilation support at 36 weeks of corrected age or discharge, defined as moderate to severe BPD by Jobe and as grade I to III following the latest revisited BPD definition provided by the National Institute of Child Health and Human Development (NICHD) Consensus group [START_REF] Jobe | Bronchopulmonary dysplasia[END_REF][START_REF] Higgins | Bronchopulmonary Dysplasia: Executive Summary of a Workshop[END_REF] Necrotising enterocolitis was classified according to Bell's modified classification [START_REF] Bell | Neonatal necrotizing enterocolitis. Therapeutic decisions based upon clinical staging[END_REF].

6-Statistical analysis

Statistical analyses were performed using SAS V.9.2 (SAS Institute, Cary, North Carolina, USA). Descriptive statistics were expressed as means and standard deviation (SD) for quantitative variables and normally distributed values and as number of patients and percentages for qualitative variables. We used the χ2 test, Fisher's exact test and Student's t-tests to compare the baseline characteristics, primary and secondary outcomes in the two study groups based on normality of the data.

Statistical significance was set at p<0.05. We used a propensity score approach to control for observed confounding factors that could influence group assignment, ketamine or propofol sedation during LISA procedure. The propensity score was estimated using a logistic regression model with LISA as the dependent variable in relation to the following baseline characteristics:

GA, gender, multiple births, weight, inborn, antenatal corticosteroid therapy, hypertension during pregnancy, prolonged rupture of membranes, chorioamnionitis, mode of delivery, Apgar score at 5 minutes and year at inclusion.

7-Ethical considerations

The Ethics Committee of the Centre Hospitalier Montpellier approved this observational study. No additional consent was required as implementation of the protocol was standard care.

This clinical trial was recorded on the National Library of Medicine registry (https:// clinicaltrials.gov/ Identifier: NCT03705468).

RESULTS

1-Population

From January 2016 to February 2019, 268 newborns below 30 wGA were admitted in the NICU. Among them, 213 patients presented a respiratory distress syndrome and required surfactant therapy, including 77 who were eligible for LISA procedure according to our protocol and received intravenous premedication with ketamine (n=50) or propofol (n=27) (Figure 1).

Perinatal characteristics of both populations were comparable (Table 2). A peripheral intravenous line was inserted at 13 (7) minutes of life with 2 (1) attempts. Values are numbers (%) or means (SD) (Min-Max). LISA = Less invasive surfactant administration; FiO2 = Fraction of inspired oxygen

2-Primary outcome

No differences were observed between groups concerning the intubation rate within 2 hours following LISA procedure. The analysis using the propensity score confirmed this result.

After ketamine premedication, four patients were intubated, two for apnoea and two for a second surfactant administration. After propofol premedication, two patients were intubated, one for apnoea and one for a second surfactant administration.

3-Secondary outcomes

Efficacy and tolerance

Mean total ketamine and propofol doses were 1 and 1,2 mg/kg, respectively. The mean FANS scores were comparable (Figure 2). The need for mechanical ventilation at 24 and 72 hours following LISA procedure were similar, as well as the FiO2 at 30 minutes after the procedure.

Before LISA procedure, 37/77 (48%) patients received caffeine. The presence of caffeine, before [START_REF] Pichler | Time course study of blood pressure in term and preterm infants immediately after birth[END_REF]. MABP during the first 30 minutes following LISA procedure was not different (Figure 3). 

Mortality and morbidity

Concerning patients who were intubated, the length of invasive ventilation was twice as long in the ketamine group without reaching a level of significance (table 2). The length of invasive ventilation in the group of patients intubated within the first 72 hours was longer in the ketamine group (278(288) h versus 87(89) h; p=0,04). In the ketamine group, the dose was significantly higher in the group who was intubated within the first 72 hours compared with the group who was not intubated (1,3(0,7) mg/kg versus 0,8(0,4) mg/kg; p=0,04). Propofol doses were comparable. Mortality and morbidity in the NICU were comparable between the two groups (Table 3).

Values are numbers (%) or means (SD) (Min-Max). LISA = Less invasive surfactant administration; BPD = bronchopulmonary dysplasia; PDA = persistent ductus arteriosus; ROP = retinopathy of prematurity; IVH = intraventricular haemorrhage; PVL = periventricular leukomalacia 

2-Drugs specificities

Ketamine produces a dissociative state by blocking NMDA receptors and is used in neonatology because of its rapid onset of action and relatively safe respiratory and hemodynamic profile [START_REF] Barois | Ketamine and atropine decrease pain for preterm newborn tracheal intubation in the delivery room: an observational pilot study[END_REF]. Adverse effects include increased production of upper respiratory and salivary secretion and laryngospasm [START_REF] Green | Clinical practice guideline for emergency department ketamine dissociative sedation: 2011 update[END_REF]. Ketamine does not appear to reduce cerebral blood flow or impair autoregulation [START_REF] Bhutta | Ketamine: a controversial drug for neonates[END_REF]. Controversy exists on whether a possible link between ketamine and neurotoxicity on the immature brain, but such toxicity would be caused by a high dose and prolonged use [START_REF] Durrmeyer | Use of analgesic and sedative drugs in the NICU: integrating clinical trials and laboratory data[END_REF]. The doses used in animal models resulted in plasma ketamine levels 7 to 10 times higher than those produced by clinical doses of ketamine in humans [START_REF] Anand | Pharmacological approaches to the management of pain in the neonatal intensive care unit[END_REF][START_REF] Dong | Developmental neurotoxicity of ketamine in pediatric clinical use[END_REF]. The toxicity of ketamine cannot be completely excluded in human newborn infants receiving a low dose with a short exposure. In the study by Scallet et al, brain immaturity and prolonged exposures were necessary to produce cerebral apoptosis [START_REF] Scallet | Developmental neurotoxicity of ketamine: morphometric confirmation, exposure parameters, and multiple fluorescent labeling of apoptotic neurons[END_REF].

Propofol, is a hypnotic agent which acts by inactivation of the central inhibitory neurotransmitter GABA. It is used for procedural sedation in children. It is a short-acting anaesthetic agent that preserves spontaneous ventilation but can cause systemic hypotension [START_REF] Simons | Clinical evaluation of propofol as sedative for endotracheal intubation in neonates[END_REF]. The maintenance of spontaneous respiration may have allowed the infants in the propofol group to maintain better intraprocedural oxygenation than the morphine, atropine, and suxamethonium regimen [START_REF] Ghanta | Propofol compared with the morphine, atropine, and suxamethonium regimen as induction agents for neonatal endotracheal intubation: a randomized, controlled trial[END_REF]. Propofol utilisation has increased throughout the years in preterms in our study. In a German prospective study, Mehler et al reported that, in their cohort, propofol was used in 0.7% of infants between 2003-2007 versus 3% of infants in 2010 (41).

3-Doses of premedication

Individual analgesics titration based on a systematic pain evaluation by validated pain scores in this age group is an important issue. In our study, the mean (standard deviation) dose of propofol was 1.2 (0,4) mg/kg, which is comparable to doses in the studies by Dekker and Deschamps [START_REF] Dekker | Sedation during minimal invasive surfactant therapy: a randomised controlled trial[END_REF][START_REF] Descamps | Propofol for sedation during less invasive surfactant administration in preterm infants[END_REF]. We noticed that the titration of ketamine necessary to achieve an acceptable comfort required a dose which was double than the one planned in the protocol, but still lower than the one described by Bourgoin et al (20). This result could be explained by the persistence of a muscle tone associated with ketamine, which may give the impression that sedation is insufficient. This fact could explain that the length of ventilation was longer for the patients who were intubated in this group. The potential risk of this treatment must be balanced with the risk of raised intracranial pressure, bradycardia and desaturation associated with vigil laryngoscopy [START_REF] Kelly | Nasotracheal intubation in the neonate: physiologic responses and effects of atropine and pancuronium[END_REF].

4-Hemodynamic considerations

Administration of ketamine and propofol was followed by a comparable drop of MABP, which remained within the limits of the physiological changes observed in preterm infants within the first 60 minutes after birth [START_REF] Pichler | Time course study of blood pressure in term and preterm infants immediately after birth[END_REF]. A value of MABP (mmHg) below the GA (in weeks) was not associated with lower regional cerebral oxygenation or with lower neurodevelopmental outcome scores [START_REF] Alderliesten | Hypotension in preterm neonates: low blood pressure alone does not affect neurodevelopmental outcome[END_REF]. Recent studies report a drug-related hypotension and a frequent decrease in cerebral oxygenation without evidence of cerebral ischaemic hypoxia or obvious impairment in cerebral autoregulation during neonatal intubation with propofol [START_REF] Vedrenne-Cloquet | Cerebral Oxygenation During Neonatal Intubation-Ancillary Study of the Prettineo-Study[END_REF][START_REF] Thewissen | Cerebral autoregulation and activity after propofol for endotracheal intubation in preterm neonates[END_REF]. Dekker et al reported a higher need for transient non-invasive ventilation and desaturation during LISA procedure in the group sedated with propofol than in the non-sedated group, but observed no differences in incidence of hypotension [START_REF] Dekker | Sedation during minimal invasive surfactant therapy: a randomised controlled trial[END_REF]. Desaturation could be explained by a more important reduction in vascular systemic resistance more than pulmonary resistance, which could increase right to left shunting with a transient return to fetal circulation [START_REF] Shah | Propofol for procedural sedation/anaesthesia in neonates[END_REF].

5-Methodological issues

The success of the procedure was defined by the sedation efficiency, the maintenance of a spontaneous breathing during the procedure and the absence of intubation within the first 2 hours. Because of the absence of recommendations or randomised trials regarding sedation during LISA procedure, we did not choose between ketamine or propofol in our protocol. The decision on whether to choose one or the other was left to the discretion of the neonatologist in charge of the patient. To evaluate the quality of sedation, we chose the FANS score, which is a hetero evaluation pain scale. FANS was validated to assess comfort and pain in situations where observation of facial expression is not available, which is precisely the case during laryngoscopy with LISA procedure [START_REF] Milesi | Validation of a neonatal pain scale adapted to the new practices in caring for preterm newborns[END_REF]. The mean FANS score in our study was below the pain threshold whether using propofol or ketamine. Two recent studies using ketamine or propofol sedation during LISA procedure found low pain scores with both drugs which was consistent with our results [START_REF] Dekker | Sedation during minimal invasive surfactant therapy: a randomised controlled trial[END_REF][START_REF] Bourgoin | Administering atropine and ketamine before less invasive surfactant administration resulted in low pain scores in a prospective study of premature neonates[END_REF].

6-Limitations

There was no control group without premedication because we did not perform laryngoscopy without premedication in our centre. The retrospective nature of our study is a limitation explaining the number of missing data.

Large randomised controlled trials on intubation rate following LISA procedure after ketamine and propofol premedication are required. 
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Figure 1

 1 Figure 1 Population flow chart. LISA = Less invasive surfactant administration; NICU = Neonatal intensive care unit; wGA = week gestational age

Figure 2

 2 Figure 2 Comfort during LISA procedure was assessed using the Faceless Acute Neonatal pain Scale in 14 infants treated with ketamine and 5 treated with propofol. Infants with scores was of less than four are represented in blue and greater than or equal to four in orange.

Figure 3

 3 Figure 3Mean arterial blood pressure (MABP) (mm Hg) evolution during the first 30 minutes following treatment with propofol (blue) or ketamine (red) during LISA procedure. In each group, the solid line represents the mean value and the dotted lines the 95% CI.

Table 2 Baseline characteristics at inclusion Ketamine n=50

 2 

	Propofol	p
	n=27	

Table 2 Baseline characteristics at inclusion Ketamine n=50

 2 

	Propofol	p
	n=27	

Table 3 Secondary outcomes in the study groups Ketamine n=50

 3 

	Propofol	p
	n=27	

Table 8 Mean dose of ketamine

 8 Studies on long-term neurodevelopmental outcome should evaluate such populations exposed to low dose of sedation.

	Values are means (SD)

Table 2 Baseline characteristics at inclusion Ketamine n=50 Propofol n=27 p Efficacy and tolerance of LISA following premedication with ketamine or propofol Ketamine n=50

 2 

	Propofol	p
	n=27	

DISCUSSION

This is the first study comparing two premedications during the LISA procedure. Propofol and ketamine both provided an adequate sedate for neonates requiring LISA procedure. The need for mechanical ventilation after sedation and the tolerance of the procedure were comparable between the two groups. We noticed that the group of patients who were intubated within the first 72 hours in the ketamine group received a higher dose than the patients who were not intubated.

1-Intubation rate

In our series, the intubation rate within the 24 hours with propofol sedation was lower than the one observed by Dekker et al with the same dose of propofol [START_REF] Dekker | Sedation during minimal invasive surfactant therapy: a randomised controlled trial[END_REF]. In the same study and in a preliminary report that also used propofol, the intubation rate within one hour following the procedure was close to our results [START_REF] Dekker | Sedation during minimal invasive surfactant therapy: a randomised controlled trial[END_REF][START_REF] Descamps | Propofol for sedation during less invasive surfactant administration in preterm infants[END_REF]. Concerning ketamine sedation, the intubation rate was lower than the one observed by Bourgoin et al in the first hours following LISA procedure and within the first 72 hours (20) but was similar to Berneau et al [START_REF] Berneau | Impact of surfactant administration through a thin catheter in the delivery room: A quality control chart analysis coupled with a propensity score matched cohort study in preterm infants[END_REF]. The difference in the dose of ketamine could explain this result. No significant difference in the intubation rate was found between ketamine and propofol in this first comparative study. Several randomised trials did not use any premedication and described similar intubation rates (from 20 to 30%) within the first 72 hours [START_REF] Göpel | Avoidance of mechanical ventilation by surfactant treatment of spontaneously breathing preterm infants (AMV): an open-label, randomised, controlled trial[END_REF][START_REF] Kanmaz | Surfactant administration via thin catheter during spontaneous breathing: randomized controlled trial[END_REF][START_REF] Mirnia | Comparison Outcome of Surfactant Administration Via Tracheal Catheterization During Spontaneous Breathing with Insure[END_REF].

When we compared our LISA group and our cohort below 30 wGA, infants treated with LISA and premedication required less mechanical ventilation and lower duration of ventilation as Langhammer demonstrated in a cross-sectional multicenter study [START_REF] Langhammer | Treatment and outcome data of very low birth weight infants treated with less invasive surfactant administration in comparison to intubation and mechanical ventilation in the clinical setting of a cross-sectional observational multicenter study[END_REF].

CONCLUSION

The absence of guidelines concerning sedation during the LISA procedure is a major barrier and a real challenge. This retrospective study showed that, in our population, efficacy and tolerance during LISA procedure seemed to be comparable with low-doses of ketamine or propofol premedication. This study suggests that the dose of ketamine should be carefully considered. Ø Je donnerai mes soins gratuits à l'indigent et n'exigerai jamais un salaire au-dessus de mon travail.
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ABSTRACT Introduction: Less invasive surfactant administration (LISA) limits tracheal invasive ventilation in premature infants but adequate premedication which preserves respiratory function needs to be evaluated. The aim of this study was to compare the efficacy and tolerance of intravenous administration of ketamine or propofol.

Methods:

We retrospectively included premature infants with respiratory distress syndrome below 30 weeks of gestational age (wGA), hospitalised in the neonatal intensive care unit of Montpellier treated with LISA procedure.

-Primary outcome: comparison of the intubation rate within 2 hours following intravenous ketamine versus propofol administration.

-Secondary outcomes: intubation rate within 24 and 72hours, pain scores, haemodynamic tolerance and morbi-mortality.

Results: 77 infants were included from January 2016 to February 2019, with a mean (SD) wGA and birth weight of 27 (1.4) and 990 (265) g. LISA in ketamine and propofol group was performed at (70(95) vs 62(97) min; p=0.72). The intubation rate within 2 hours was similar (4/50(8) vs 2/27 [START_REF] Niemarkt | Effects of less-invasive surfactant administration on oxygenation, pulmonary surfactant distribution, and lung compliance in spontaneously breathing preterm lambs[END_REF]). Mean total doses used were 1 mg/kg and 1.2 mg/kg respectively.

Intubation rate at 24 and 72hours, mean arterial blood pressure measures over the first 30 minutes were not different. In the ketamine group, the dose received was higher in the group which was intubated within the first 72h compared with the one which was not intubated

(1,3mg/kg versus 0,8mg/kg; p=0.04).

Conclusion:

In our population, efficacy and tolerance during LISA procedure seemed to be comparable with a low-dose of ketamine or propofol premedication. This study suggests that the dose of ketamine should be carefully considered. 

Key words