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Conclusion :

L'adhésion au protocole était de 67 %, avec une application du protocole cliniquement satisfaisante. Les équipes soignantes ont intégré les nouvelles recommandations avec succès. La surveillance glycémique a été bien menée. Une attention particulière devrait être accordée à l'alimentation précoce. Des critères organisationnels devraient être étudiés afin d'améliorer l'alimentation précoce.

INTRODUCTION

Neonatal hypoglycemia is a frequent and potentially serious problem in neonatal medicine. It affects 5% to 15% of newborns and one in two at-risk newborns actually experience hypoglycemia during the first 48 hours of life [START_REF] Harris | Incidence of neonatal hypoglycemia in babies identified as at risk[END_REF][START_REF] Stark | Incidence of hypoglycemia in newborn infants identified as at risk[END_REF]. At birth, the newborn's blood glucose level is around 70% of the maternal level [START_REF] Narvey | The screening and management of newborns at risk for low blood glucose[END_REF]. The concentration then falls rapidly to 1.1-1.3mmol/L at 1 hour of life (4). This fall takes place physiologically in all newborns, and then blood glucose increases spontaneously from 3 hours of life thanks to the initiation of metabolic pathways [START_REF] Mitanchez | Nouveau-né de mère diabétique[END_REF]. Neonatal carbohydrate homeostasis is ensured for the first 12 hours of life by glycogenolysis, then by hepatic gluconeogenesis [START_REF] Saliba | Physiologie du foetus et du nouveau-né -adaptation à la vie extra-utérine[END_REF].

However, some newborns are unable to maintain glucose homeostasis, with 3 etiological frameworks (7):

-insufficient preterm energy stores and intrauterine growth restriction; -increased energy demand in situations of hypoxia, hypothermia, infection, respiratory distress and polycythemia; -and excess insulin production in infants born of diabetic mothers or mothers taking beta-blockers.

Neonatal hypoglycemia is usually transient, between 48 and 72 hours of life, but can be complicated by avoidable neurological damage (2), with a threshold of 2.5 mmol/L (8).

Moreover, newborns are frequently asymptomatic, due to cerebral immaturity [START_REF] Hosagasi | Incidence of hypoglycemia in newborns at risk and an audit of the 2011 American academy of pediatrics guideline for hypoglycemia[END_REF], and appropriate screening is imperative. It is therefore necessary to find the right balance between properly detecting hypoglycemia in order to avoid the potential but seldom consequences on developing brain, and being too invasive, which can be a source of discomfort in neonates.

Thus, it is important to identify newborns at risk of hypoglycemia in the maternity department, in order to implement prevention, monitoring and management. The best preventive measure for hypoglycemia in at-risk newborns is early feeding within the first hour of life [START_REF] Kaiser | Newborn Plasma Glucose Concentration Nadirs by Gestational-Age Group[END_REF], followed by regular risk-adjusted glycemic monitoring [START_REF] Deshpande | The investigation and management of neonatal hypoglycaemia[END_REF]. We therefore implemented an update of practices in the hospital's maternity department, based on recent French [START_REF] Mitanchez | Hypoglycémie néonatale en contexte à risque[END_REF], American [START_REF] David | Clinical Report -Postnatal Glucose Homeostasis in Late-Preterm and Term Infants[END_REF], Canadian (3) and British [START_REF] Levene | Identification and management of neonatal hypoglycaemia in the full-term infant (British Association of Perinatal Medicine-Framework for Practice)[END_REF] guidelines. The new protocol, entitled "Prevention, screening and management of hypoglycemia in at-risk neonates born after more than 35 weeks' gestational age", led to a real change in practices for medical and paramedical teams. The aim of the present study was to assess adherence to the new protocol, with a target of 80% adherence, and thus its long-term feasibility in the prevention of neonatal hypoglycemia.

METHODS

Protocol's presentation

Early feeding and the time to first glycemic monitoring reflect the main measures for the prevention of hypoglycemia. Therefore, neonates at risk of hypoglycemia should be fed within the first hour of life and monitoring of capillary glycemia should begin with the 1st glycemia reading at 2 hours of life and not before the first feeding. Neonates had to be fed systematic every 3 hours, with a monitoring of capillary glycemia before each feeding. If 2 capillary glycemia were ≥2.5mmol/l, the monitoring could be spaced and stopped at 12 hours of life for large-for-gestational-age (LGA) newborns and infants born to mothers with diabetes, at 24 hours of life for the others. If a hypoglycemia occurred, it was declined with 3 levels of severity, and differentiated between symptomatic and asymptomatic infants. Indication for food supplements were specified. Supplements consisted of cowmilk protein hydrolyzate (CMPA) rich in medium-chain triglycerides with 3% dextrin maltose (DM), Appendix 1.

Moreover, there were 3 predefined situations in which the pediatrician could be contacted:

-capillary blood glucose level between 1 and 2 mmol/L; -asymptomatic newborn with capillary blood glucose ≤ 1mmol/L; -symptomatic newborn with capillary blood glucose ≤ 2.5mmol/L. The protocol was implemented in July 2021 as a standard care protocol, 2 months before the start of the study. It was developed according to the French, American, Canadian and British guidelines by a working group of pediatricians and midwives. Information meetings and regular support for healthcare teams were set up when the new protocol was introduced.

Study design

This study was a single-center prospective observational study conducted in the CHUGA from September 1 st , 2021 to March 1 st , 2022.

All infants born after 35 weeks' gestational age (wGA) were included if they harbored at least one hypoglycemia risk factor:

delivery between 35 wGA and 36+6 wGA;

birth-weight <10 th (SGA) or >90 th percentile (LGA), according to the Audipog association's neonatal morphometric curves;

mother with diabetes requiring insulin treatment, or under diet but unbalanced; -hypothermia (< 36.5°C); -early neonatal bacterial infection (under antibiotic therapy); -moderate perinatal asphyxia (pH ≤ 7.15 and/or pediatric management in the delivery room with use of the Neopuff resuscitator); -polycythemia (hematocrit > 65%); -mother taking beta-blockers during pregnancy.

The inclusion criteria corresponded to the newborns targeted by the new protocol. This is a standard care protocol, and it was applied for each newborn who met the risk factors. Newborns were included at birth after analyzing risk factors. Neonates transferred for hypoglycemia from the delivery room or the maternity unit were also included. Data were collected from medical records and from a special checklist for at-risk newborns.

Completeness of inclusion was assessed during 1-week screening phases at the beginning, middle and end of the collection period: 1st weeks of October and December 2021, then 1st week of February 2022; each birth was checked every day, to identify hypoglycemia risk factors and whether the new protocol was being followed. This number of children at risk of hypoglycemia during these 3 weeks, was then extrapolated over the 6 months of the study to calculate the number of eligible children.

Exclusion criteria comprised:

immediate transfer from delivery room to neonatology for a reason other than hypoglycemia;

polymalformative syndrome or genetic or metabolic-endocrine disease; -home birth.

Primary endpoint

The primary endpoint was the adherence to protocol, defined by the number of ≥ 35 wGA neonates at risk of hypoglycemia who were fed during the first hour of life and for whom glycemic monitoring was started at 2 hours of life, in accordance with the new protocol.

Secondary endpoints

The secondary endpoints and objectives were:

-To describe the population and risk factors for neonatal hypoglycemia.

-To assess protocol adherence by caregivers: correct identification of newborns at risk of hypoglycemia, correct feeding, correct monitoring and treatment of hypoglycemia in accordance with the protocol. Neonates for whom first glucose readings were at 2 hours of life and who had glycemic monitoring adhering to the protocol were considered as "good capillary blood glucose monitoring according to protocol". Feeding during the first hour of life and correct supplementation in case of hypoglycemia were considered as "good feeding supplementation according to protocol".

-To assess the effectiveness of hypoglycemia screening in newborns: number of readings <2.5mmol/L, number of moderate (≤2mmol/L) and severe (≤1mmol/L) hypoglycemia readings, and number of admissions to neonatology due to hypoglycemia.

-Number of phone advices made to the pediatrician about capillary glycemia.

-Number of capillary blood glucose carried out.

-Number and type of food supplements used.

-Number of exclusive breastfeeds before discharge from the maternity department.

-Length of stay in the maternity department.

-Team satisfaction with the new care protocol.

Sample size and data analysis

To assess 80% adherence to the protocol with a confidence interval of ±5%, it was necessary to include 180 newborns, in a collection period of 6 months. There are 2,400 births per year at the Grenoble hospital, or 1,200 births in 6 months, and 5-15% of newborns are at risk of hypoglycemia.

The clinical data were retrieved from medical records in a secure hospital database.

Continuous variables were expressed as mean and standard deviation or median and range, depending on distribution, and were analyzed on chi² test; categoric variables were expressed as number and percentage, and were analyzed on Fisher's exact test. All analyses used Jamovi software, version 2.0.0.0

Ethics

This study was approved by the local institutional review board and was conducted in compliance with French MR004 regulations (hospital declaration number: 1987785 v0).

RESULTS

Over the period from September 1, 2021 to March 1, 2022, there were 1,295 live births in the hospital. 253 babies at risk of hypoglycemia were included: i.e., [START_REF] Harris | Outcome at 2 Years after Dextrose Gel Treatment for Neonatal Hypoglycemia: Follow-Up of a Randomized Trial[END_REF].5% of all live births during the study period (Figure 1). Mean gestational age was 38.7±1.80 weeks, and mean weight was 3181±751 g. The main risk factors were SGA (34.8%), LGA (31.6%), moderate perinatal asphyxia (20.6%) and late preterm status (16.2%). The other characteristics are summarized in Table 1. 2).

b. Adherence to the protocol according to risk situations

Hypoglycemia risk factors were not associated with this primary endpoint (Table 2).

Gestational diabetes requiring insulin and mother under beta-blockers were risk factors of failure to have the first glucose reading at 2 hours of life (27/231: 11.7%; p<0.001) (Table 3). SGA neonates (55/180: 30.6%; p<0.027) and neonates who needed ventilatory support at birth (23/180: 12.8%; p<0.02) were less often fed during the 1st hour of life than neonates with other risk factors (Table 4).

c. Hypoglycemia

Only 17.8% of all neonates had at least one hypoglycemia reading <2.5mmol/L (Table 5);

15.2% of neonates who met the primary endpoint had hypoglycemia <2.5mmol/L, compared to 23.5% of neonates who did not meet the primary endpoint (p 0.110), (Table 2). The prevalence of hypoglycemia <2.5mmol/L was higher for late preterm neonates (26.7% versus 13.5%; p<0.029) and neonates with hypothermia (17.8% versus 7.7%; p<0.037) (Table 6). Mean time to first hypoglycemia reading was 5.93±9.89 hours, with a mean value of 2.02±0.512 mmol/L (Table 5).

d. Prevention

To prevent hypothermia, 253 neonates at risk of hypoglycemia (100%) underwent skinto-skin warming, either in the delivery room or in the maternity unit. Thirty-seven of the at-risk neonates (14.6%) required a heated cradle in the maternity unit. During the 6 months of the study, only 6 calls to a pediatrician were recorded, always in accordance with the new protocol. 

e. Evaluation of data completeness over a period of 3 weeks

Over a period of 3 weeks, there were 127 >35w GA births, with 39 (31%) neonates at risk of hypoglycemia, only 2 of whom (5%) were not identified as being at risk by caregivers:

1 had moderate perinatal asphyxia; the other was at risk due to maternal intake of betablockers. Thus, 57 neonates (5% of 1,140) could be considered as liable to be at risk and not identified by caregivers, and 310 (253+57) neonates could be deemed eligible.

f. Duration of stay in maternity and transfer to neonatology

Mean stay in maternity was 4.75±2.85 days. Only 2.4% of at-risk newborns were transferred to neonatology for management of hypoglycemia (Appendix 2).

Team satisfaction with the new protocol a. Description of the population who responded to the satisfaction survey

Thirty-three of the 154 caregivers (21.4%) answered the satisfaction survey. Figure 3 shows the distribution of respondents according to occupation and seniority. 84.85% of caregivers who responded to the survey knew other protocols for the management of hypoglycemia in the maternity unit. 

b. Feasibility of the new protocol for the management of hypoglycemia in at-risk newborns

A satisfaction questionnaire was given to caregivers, Appendix 6 shows responses.

81% of respondents considered it feasible to feed a newborn during the first hour of life.

The main difficulty reported was feeding the newborns every 3 hours. 64% of respondents overall, but only 28.6% of child-care assistants (p 0.016) ( 

DISCUSSION

Neonatal hypoglycemia is the most common metabolic problem in neonates, affecting 5% to 15% of newborns and 50% of at-risk newborns experience hypoglycemia during the first 48 hours of life [START_REF] Harris | Incidence of neonatal hypoglycemia in babies identified as at risk[END_REF][START_REF] Stark | Incidence of hypoglycemia in newborn infants identified as at risk[END_REF][START_REF] Hoermann | Reliability and Observer Dependence of Signs of Neonatal Hypoglycemia[END_REF]. Over the period from September 1, 2021 to March 1, 2022, 253 babies at risk of hypoglycemia were included, representing 19.5% of all live births during the period. Protocol adherence was 67.6% for feeding in the first hour of life and having the first glycemic monitoring at 2 hours of life. Early feeding and the time to the first glycemic monitoring represented an important modification of practice and reflect the main measures for the prevention of hypoglycemia. Meeting these two conditions was a demanding criterion, although they are known to be the most effective measures. Independently, 91% of first capillary blood glucose tests were done at two hours of life, which was a good result, avoiding misdiagnosis of hypoglycemia during the physiological nadir. Feeding during the first hour of life is a more demanding criterion in terms of care organization, and only 71% of the newborns met this criterion, decreasing overall protocol adherence. Likewise, in the maternity unit, it was easier to implement glucose monitoring (83.8%) than the feeding interval and supplementation (72.7%), which require more healthcare time and also depend on the newborns' wake times.

In practice, newborns who needed ventilation at birth did not meet the primary endpoint, as they could not be fed during the first hour of life, while they were at risk due to increased energy demand. Special attention should also be paid for SGA neonates to be fed during the first hour of life, as 45% of newborns not fed within an hour were SGA (p=0.027). SGA neonates should be well identified and not be underestimated as at risk of hypoglycemia. Newborns of diabetic mothers requiring insulin are also usually identified as at high risk of hypoglycemia. This probably explains the rate of 38.9% first capillary blood tests within 2 hours (p=0.001), when there is a risk of low physiological glycemia.

These newborns were, however, correctly fed within the first hour, which may explain why they were no longer hypoglycemic. Newborns who could not be fed within the first hour were identified as being at risk of hypoglycemia, and their first capillary blood test was brought forward (66.7%; p<0.001)

Fortunately, there were no consequences in terms of hypoglycemia for newborns who did not meet the primary endpoint. In fact, the global incidence of hypoglycemia was 17.8%, which is lower than reported in the literature. Thus, the incidence of hypoglycemia in at-risk infants reported by Stark et al. ( 2) was 27%, and 19.5% in the study by Alasaad et al. [START_REF] Alasaad | Impacts of Hypoglycemia in At-Risk Infants on Admissions to Level-3 Neonatal Units in a Tertiary-Care Hospital[END_REF]. There were few episodes of moderate hypoglycemia (5%). Interestingly, the time to the first hypoglycemia was 5.93 ± 9.89 hours, confirming that hypoglycemia occurs in the first 12 hours of life [START_REF] David | Clinical Report -Postnatal Glucose Homeostasis in Late-Preterm and Term Infants[END_REF]. Healthcare teams must pay attention to protocol adherence during the first hours of life. 26.7% of newborns who had hypoglycemia (p=0.029) were born between 35wGA and 36+6wGA and 17.8% (p=0.037) were hypothermic. Although the protocol was well respected for these newborns, they still showed more hypoglycemia, and should be identified as at high hypoglycemic risk.

The protocol was effective in preventing hypoglycemia. It was developed by a team of neonatologists working regularly in the maternity department, and was based on recent French [START_REF] Mitanchez | Hypoglycémie néonatale en contexte à risque[END_REF], American [START_REF] David | Clinical Report -Postnatal Glucose Homeostasis in Late-Preterm and Term Infants[END_REF], Canadian (3) and British [START_REF] Levene | Identification and management of neonatal hypoglycaemia in the full-term infant (British Association of Perinatal Medicine-Framework for Practice)[END_REF] guidelines. As the blood glucose level at birth is around 70% of the maternal level (3) and then falls rapidly to 1.1-1.3mmol/L at 1 hour of life (4), the protocol emphasizes the importance of feeding within 1 hour of life and of starting screening for hypoglycemia at 2 hours of life before the 2 nd feed. A recent study by Alasaad et al. [START_REF] Alasaad | Impacts of Hypoglycemia in At-Risk Infants on Admissions to Level-3 Neonatal Units in a Tertiary-Care Hospital[END_REF] found that the prevalence of hypoglycemia in the first 4 hours of life was lower in newborns who had the first feed within 1 hour (15.7% versus 28.8%; p<0.001) and first glucose measurement after 1.5h (13.9% versus 39.7%; p<0.001). They concluded that the first glucose readings depend on "age at the first feeding" and "age at these measurements".

As it is not available in France, the French guidelines do not recommend dextrose gel for the management of hypoglycemia, unlike the Canadian (3) and British ( 14) guidelines, which recommend 40% buccal dextrose gel 200mg/kg alongside intensive feeding support for asymptomatic at-risk babies with blood glucose levels between 1 and 2 mmol/L [START_REF] Levene | Identification and management of neonatal hypoglycaemia in the full-term infant (British Association of Perinatal Medicine-Framework for Practice)[END_REF]. In the Sugar Babies study [START_REF] Harris | Dextrose gel for neonatal hypoglycaemia (the Sugar Babies Study): a randomised, doubleblind, placebo-controlled trial[END_REF], dextrose gel reduced the frequency of treatment failure in the management of hypoglycemia compared with placebo, reduced transfer to neonatology, and reduced bottle-feeding and promoted breastfeeding.

However, another study [START_REF] Harris | Outcome at 2 Years after Dextrose Gel Treatment for Neonatal Hypoglycemia: Follow-Up of a Randomized Trial[END_REF], to determine neurodevelopmental outcome at 2 years corrected age in children randomized to treatment with dextrose gel or placebo for hypoglycemia soon after birth, found that 36% of children showed neurosensory impairment, with similar rates in the two groups. Further studies are needed to confirm the benefits of dextrose gel in the management of hypoglycemia.

In the study population, the main risk factors were SGA (34.8%), LGA (31.6%), moderate perinatal asphyxia (20.6%) and late preterm delivery (16.2%). [START_REF] Hoermann | Reliability and Observer Dependence of Signs of Neonatal Hypoglycemia[END_REF]. These data highlight the importance of screening for hypoglycemia.

Particular attention should be paid to breastfeeding in emergency caesareans,

LGA and hypothermic newborns separated from their mothers and placed in a heated cradle (Appendix 5). But a desire for exclusive breastfeeding is not a risk factor for protocol adherence problems or hypoglycemia. Breastfeeding is therefore still to be encouraged even if the newborn is at risk of hypoglycemia.

Caregiver satisfaction varied between occupations according to direct involvement in applying the protocol. While 66.7% of midwives and 100% of pediatricians and pediatric residents would recommend the protocol, only 28.6% of childcare assistants would (p 0.016), probably because they face practical difficulties of implementation.

However, 81% of caregivers found that it was feasible to feed a newborn during the first hour of life, although only 71.1% actually did so. The new protocol represents a major change in practice: before its introduction, screening for hypoglycemia began within the first hour of life in fasting newborns. A study conducted by a midwife in the same maternity unit in September 2014 found that only 37% of neonates were fed during the first hour of life; there has thus been marked improvement in 8 years [START_REF] Baron | Evaluation des pratiques professionnelles concernant le dépistage et la prévention de l'hypoglycémie néonatale à l'Hôpital Couple Enfant de la Tronche[END_REF].

This single-center study had some limitations. There was an estimated 5% rate of missing inclusions which could lead to underestimation of the feasibility of the protocol.

However, evaluation of completeness of inclusion showed that the non-included newborns did not present the usual risks factors. The protocol was implemented during the months of July and August and the study started immediately after. We can suppose that 2 months was not enough to appropriate a new protocol for caregivers who had been used to another. The results are difficult to generalize, and the population of pregnant women followed in the Grenoble University Hospital cannot be extrapolated to pregnant women followed in lower-level maternity wards or in private structures. Finally, the primary endpoint concerned feasibility, which is an essential first step; it remains to assess effectiveness.

The strengths of the study include the implementation of a protocol adapted to the maternity department based on recent guidelines. The prospective nature of the study enabled implementation of the protocol to be followed, enough newborns to be included and feasibility to be assessed. This new protocol was feasible in its entirety, as can be seen from the satisfaction of the care-teams and the effectiveness in preventing hypoglycemia.

Finally, there was 30% poor adherence with the protocol, mainly due to the difficulty of feeding at-risk newborns during the first hour of life. In fact, we have no medical criteria that could explain this result, so we should study organizational criteria, as child care assistant were the least satisfied but in the foreground to take care of newborns. Was it difficult for teams to understand the needs to wake up newborns at risk each 3 hours? -Yes -No 61% 39%

Was it difficult for parents to accept that their baby was woken up every 3 hours? -Yes -No Some explanations: it wasn't adapted to the physiological rhythm of the newborn whether breastfed or bottle-fed. Do you think that the glycemic monitoring time was reduced compared to the
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  Objectifs : L'objectif principal de l'étude était d'évaluer l'adhésion au nouveau protocole, avec un objectif de 80 % d'adhésion, et ainsi d'évaluer sa faisabilité à long terme dans la prévention des hypoglycémies néonatales.Méthodes :Il s'agit d'une étude observationnelle, prospective et monocentrique, menée du 1er septembre 2021 au 1er mars 2022 au CHUGA. Tous les nourrissons nés après 35 semaines d'aménorrhées (SA) et présentant au moins un facteur de risque d'hypoglycémie ont été inclus. Le critère de jugement principal était le respect du protocole, défini par le nombre de nouveau-nés ≥ 35 SA, à risque d'hypoglycémie qui ont été nourris au cours de la première heure de vie et pour lesquels la surveillance glycémique a été débutée à 2 heures de vie, conformément au nouveau protocole. Résultats : Parmi les 1295 naissances, 253 nouveau-nés ont été inclus (19,5 %).
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 3 Figure 3: Caregivers' profession and seniority in the maternity unit
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	3. Appendix

RÉSUMÉ Évaluation de l'adhésion au protocole de « Prévention, dépistage et prise en charge des hypoglycémies chez le nouveau-né à risque de plus 35SA » à la maternité du CHU Grenoble Alpes. Introduction : L

  'hypoglycémie néonatale est un problème fréquent et potentiellement grave en médecine néonatale. Elle touche 5 à 15 % des nouveau-nés et un nouveau-né à risque sur deux présente une hypoglycémie au cours des 48 premières heures de vie. La meilleure prévention contre l'hypoglycémie chez les nouveau-nés à risque repose sur l'alimentation précoce au cours de la première heure de vie, suivie d'une surveillance régulière de la glycémie ajustée au risque. Nous avons donc réalisé une mise à jour des pratiques au sein du service de maternité du Centre Hospitalier Universitaire Grenoble Alpes (CHUGA), basée sur les récentes recommandations françaises, américaines, canadiennes et britanniques.

Table 1 :

 1 Demographic and neonatal data

	Babies at risk of hypoglycemia
	N=253
	m±sd
	n (%)

Table 2 :

 2 Comparison between neonates with and without the primary outcome and consequences of protocol adherence

	2: Main monitoring elements

Table 3 :

 3 Comparison with neonates whose first capillary blood glucose was at 2 hours of life and those whose first capillary blood glucose was <2 hours

	1 st capillary blood	1 st capillary blood	p
	glucose at H2	glucose <H2	
	N=231	N=18	
	n (%)	n (%)	

Table 4 :

 4 Comparison between neonates whose first alimentation was <1 hour of life and those whose first alimentation was > 1 hour

		Alimentation <1 hour	Alimentation >1hour	p
		N=180	N=73	
		n (%)	n (%)	
	Risk's factors			
	Birth term between 35 and	30 (16.7%)	11 (15.1%)	0.755
	36+6 GA			
	Birth weight <10th centile,	55 (30.6%)	33 (45.2%)	0.027
	SGA			
	Birth weight > 90th centile,	61 (33.9%)	19 (26%)	0.223
	LGA			
	Gestational diabetes under	4 (2.2%)	0 (0%)	0.198
	unbalanced diet			
	Gestational diabetes	23 (12.8%)	12 (16.4%)	0.445
	requiring insulin			
	Hypothermia <36.5°C	21 (11.7%)	3 (4.1%)	0.063
	Moderate perinatal asphyxia 35 (19.4%)	17 (23.3%)	0.493
	Ventilation	23 (12.8%)	18 (24.7%)	0.020
	Mothers taking beta-blockers 0 (0%)	1 (1.4%)	0.116
	Maternal background			
	Emergency caesarean	21 (11.7%)	10 (13.7%)	0.655
	Desire of exclusive BF	13 (7.2%)	5 (6.8%)	0.917

Table 5 :

 5 Description of hypoglycemia incidence and glucose monitoring

	Babies at risk of
	hypoglycemia
	N=253
	m±sd
	n(%)

1 

neonates whose first glucose readings were after 2 hours of life and who had a glycemic monitoring conform to the protocol were considered as capillary blood glucose monitoring according to protocol

Table 6 :

 6 Comparison between neonates with hypoglycemia < 2.5 mmol/L and those

	without hypoglycemia			
		Neonates with	Neonates without	p
		hypoglycemia	hypoglycemia	
		<2.5mmol/L	<2.5mmol/L	
		N=45	N=207	
		n (%)	n (%)	
	Protocol follow-up			
	Correct protocol adhesion	26 (57.8%)	145 (70%)	0.110
	Feeding<1h	29 (64.4%)	151 (72.9%)	0.253
	Dextro at 2h	39 (88.6%)	192 (94.1%).	0.192
	Capillary blood glucose			
	monitoring according to	37 (82.2%)	174 (84.1%)	0.762
	protocol 1			
	Risk's factors			
	Birth term between 35 and	12 (26.7%)	28 (13.5%)	0.029
	36+6 GA			
	Birth weight <10th centile,	20 (44.4%)	68 (32.9%)	0.139
	SGA			
	Birth weight > 90th centile,	9 (20%)	71 (34.3%)	0.062
	LGA			
	Gestational diabetes under	0 (0%)	4 (1.9%)	0.353
	unbalanced diet			
	Gestational diabetes	4 (8.9%)	30 (14.5%)	0.319
	requiring insulin			
	Hypothermia <36.5°C	8 (17.8%)	16 (7.7%)	0.037
	Moderate perinatal asphyxia	13 (28.9%)	39 (18.8%)	0.131
	Mothers taking beta-blockers	0 (0%)	1 (0.5%)	0.640
	Maternal background			
	Emergency caesarean	9 (20%)	22 (10.6%)	0.083
	Desire of exclusive BF	27 (60%)	125 (60.4%)	0.636

Table 7 )

 7 , would recommend this new protocol to other maternity units (Appendix 7). The main final satisfaction score was 8/10 (Appendix 8).

	Caregiver who recommended the protocol	p
	N=33	
	n (%)	

Table 7 :

 7 Recommendation to chase the new protocol to other maternities according to profession

st capillary blood glucose at H2 N=231 n (%) 1 st capillary blood glucose <H2 N=18 n (%) p

  

	Babies at risk of hypoglycemia Neonates PO-p Bottle-fed -p Do you find that the new protocol was readable and understandable? Consequences Neonates PO + Exclusive BF at the beginning Bottle-fed +
	-Yes N=153 -No	N = 171	N=63		N=253 m±sd N= 82 N=90	91% 9%
			n (%)			n (%) n (%)
	Alimentation Hypoglycemia	20 (11.7%)	n (%)		15 (18.3%) n (%)	0.113
	Feeding supplementation according to protocol 2 Food supplements after screening hypoglycemia Hypoglycemia 1 (0.6%) hypoglycemia <2.5mmol/L <2mmol/L <2.5mmol/L Hypoglycemia 7 (4.1%) Neonates having at least one 10 (15.9%)	(72.7%) 24 (9.5%) 0 (0%) 5 (6.1%) 35 (38.9%) 0.682 0.490 0.487
	<1mmol/L Expected alimentation before delivery -Exclusive breastfeeding -Mixed breastfeeding -Artificial breastfeeding Transfer to NICU 6 (3.5%) Exclusive BF when leaving the 76 (44.4%) Hypothermia 6 (9.5%) maternity unit Late preterm 9 (14.3%)	2 (2.4%) 49 (19.4%) (60.5%) 33 (40.2%) 18 (20%) 0.991 0.649 0.277 51 (20.2%) 32 (35.6%) 0.633
	Alimentation when leaving the maternity unit Consequences Alimentation <1 hour	Alimentation >1hour	p
	SGA	-Exclusive breastfeeding N=180 21 (33.3%)	N=73 67 (74.4%)	(43.1%) 0.780
	LGA	-Mixed breastfeeding -Artificial breastfeeding n (%) 23 (36.5%)	79 (31.2%) 65 (25.7%) n (%) 57 (63.3%) 0.336
	Hypoglycemia	23 (12.8%)			12 (16.4%)	0.383
	Mothers who wanted exclusive breastfeeding and who are <2.5mmol/L Gestational diabetes under 2 (3.2%) 2 (2.2%)	0.244
	still in exclusive breastfeeding when leaving the maternity unit Hypoglycemia <2mmol/L 7 (3.9%) unbalanced diet	106/153 (69.3%) 5 (6.8%)	0.376
	Hypoglycemia Gestational diabetes requiring <1mmol/L Type of alimentation giving during the stay 1 (0.6%) 6 (9.5%) -breastfed -infant milk -premature milk -cow's milk protein hydrolyzate Transfer to NICU 6 (3.3%) insulin Exclusive BF when leaving the maternity unit 80 (44.4%) Moderate perinatal asphyxia 15 (23.8%)	0 (0%) 29 (32.2%) 2 (2.7%) 118 (46.6%) 0.253 0.526 (83.4%) 0.807 67 (26.4%) 59 (23.3%) 29 (39.7%) 0.365 19 (21.1%) 0.460
	Stay in maternity Transfer from maternity to an intensive care unit of neonatology -Hypoglycemia -Early neonatal bacterial infection -Respiratory distress Hypoglycemia 11(4.8%) <2.5mmol/L Consequences 31 (13.4%) Appendix 4: Comparison with neonates whose mothers wanted exclusive breastfeeding 8 (3.2%) 6 (2.4%) 1 (5.6%) 0.874 1 (0.4%) 1 (0.4%) 4 (22.2%) 0.380 1 Hypoglycemia when bottle-fed or not bottle-fed
	Mean length of stay in maternity in days <2mmol/L Hypoglycemia 0 (0%)			4.75 ± 2.85 0 (0%)
	<1mmol/L			
	Transfer to NICU	6 (2.6%)			1 (5.6%)	0.465
	Exclusive BF	Appendix 2: Alimentation and stay in maternity
	when leaving the	97 (41.9%)			10 (55.6%)	0.321
	maternity unit			
		Appendix 3: Consequences for disrespected of the protocol

neonates whose first glucose readings were after

hours of life and who had a glycemic monitoring conform to the protocol were considered as capillary blood glucose monitoring according to protocol

Introduction: Neonatal hypoglycemia is a frequent and potentially serious problem in neonatal medicine. It affects 5% to 15% of newborns, and one in two at-risk newborns actually experience hypoglycemia during the first 48 hours of life. The best preventive measure for neonatal hypoglycemia in at-risk newborns is early feeding within the first hour of life, followed by regular risk-adjusted glycemic monitoring. We therefore implemented an update of practices in the maternity department of the Grenoble Alpes University Hospital Center (CHUGA), based on recent French, American, Canadian and British guidelines.

Objectives: The study's main objective was to assess adherence to the new protocol, with a target of 80% adherence, and thus to assess its long-term feasibility in the prevention of neonatal hypoglycemia.

CONCLUSION

Adherence to protocol was 67%, with clinically satisfying protocol application. The healthcare teams integrated the new recommendation successfully. Monitoring of dextrose was well-conducted. Special attention should be paid to early feeding.

Organizational criteria should be study to improve early feeding.