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Abstract : Introduction: Management of hypoxic-ischemic encephalopathy (HIE) has been the subject of
international recommendations. However, some aspects remain within the realm of service practices and appear
to vary greatly from one center to another. Objectives: To achieve a multidisciplinary consensus in France
regarding management of HIE newborns that are not covered by international and national guidelines.
Methods: This is a prospective, multicenter study using the Delphi method from April 21, 2021, to July 15, 2021.
Perinatal professionals were contacted through professional societies. Participants received a questionnaire in
three successive rounds. Each proposal was rated using a Likert scale from 1 (completely disagree) to 8
(completely agree). An item was considered consensual if at least 70% of responses were in agreement or
disagreement. Results: 58 french neonatal professionals participated. A consensus was reached in the first round
concerning the use of passive hypothermia in maternity ward, with 84% agreement and to define the target
temperature between 35.0°C and 35.5°C at the third round. Regarding hypoglycemia in the delivery room, 79.2%
agreed in the first round to correct blood glucose levels below a threshold of <2.2 mmol/l. Parenteral route was
the preferred correction method for 91.4% of respondents, while enteral route via nasogastric tube did not reach
consensus. Conclusion: This study highlights the variability in definitions and practices among professionals in
the management of HIE. Consensus was found regarding certain care practices performed without formal
guidelines. The work to harmonize definitions and practices for the management of HIE likely needs to continue.

Keywords: neonatal encephalopathy; perinal asphyxia; passive hypothermia; therapeutic hypothermia ;
hypoglycemia; delphi method; cardiopulmonary resuscitation; consensus

1. Introduction

Perinatal asphyxia leads to metabolic acidosis, representing 0.5% of full-term births [1-4].

It often occurs suddenly and can lead to a hypoxic ischemic encephalopathy (HIE), resulting in
irreversible brain injuries or death. [3,5-7].Management of hypoxic-ischemic encephalopathy (HIE)
has been the subject of national and international recommendations (ILCOR, ERC, SFN) [12,13] for
resuscitation in the delivery room and in the first hours of life. However, some aspects remain within
the realm of service practices and appear to vary greatly from one center to another [1,14-16], such as
the modalities of clinical and biological monitoring of the newborn with HIE [15-18]. For example,
the definition of hypoglycemia lacks uniformity in the international literature and it is generally
agreed that a single blood glucose value cannot accurately define this clinical entity [16,17]. Questions
about care of hypoxic-ischemic encephalopathy newborns, its organization and many perinatal cares
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that are not guided by international and national recommendations need to be discussed in order to
improve the management of HIE.

The Delphi method is a validated tool of reaching a consensus with an expert committee on a
specific topic and is useful to identify and analyze empirical data on a specific question that are
currently limited or controversial in the literature [20-22].Thus, our work was to achieve a
multidisciplinary consensus regarding different perinatal care for newborns with HIE in France.

2. Materials and Methods

Population and Methods
Study Design
Aim: Reaching consensus management of
HIE newborns that are not covered by
international and national guidelines in France
- 3 neonatologists International and national
- 3 midwives Ll guidelines of managing HIE in
-2 paediatridans working in a Literature Review I> - newbomns (ERC , ILCOR @,
maternity service Neonatal French Society)
-~
T
) Tt COMSENSUS 1
"““H—-H_,H_H Expert consensus panel
(n=§)
Building the questionnaire (closed
and open ended questions)
Questionnaire online
Questionnaire I ] - 50 doctors (30 neonatologists)
(= 58 — - 8 midwives
Sent with scoring feedback Questionnaire II
for non-concensus items - (n=53)
Presented items derived from
]
Sent with scoring feedback Cuestionnaire III / open text box
for non-concensus items 7 (n=>54)
from Q2

Figure 1. Three-phase study design.

This study constitutes a prospective multicenter investigation, conducted utilizing the Delphi
method from April 21st, 2021 to July 15th, 2021, across 10 regions in France (excluding overseas
territories, Burgundy, and the Great-East region). Participants were solicited via email through
learned societies in France, where they were apprised that participation in the study was voluntary,
anonymous, and unpaid.

Informations Sources

The questionnaire was elaborated from December 2020 to April 2021. We first looked into
international and national guidelines concerning the neonatal managing of severe perinatal asphyxia
and neonatal encephalopathy in newborns. Our search strategy involved the guidelines by the
Neonatal French Society, French legislative texts concerning birth rooms, perinatal decrees and
international recommendations (ERC, ILCOR) [12,13]. We searched in two databases (PubMed -
Cochrane Library) using the following keywords, separately and combined, in as many stages as
necessary: hypoxic-ischemic encephalopathy; neonatal encephalopathy; birth asphyxia; Fetal
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distress; birth management; neonatal resuscitation; neonatal guidelines; therapeutic hypothermia;
neonatal neuroprotection; first hours of life; neonatal protocol

Building the Questionary

Based on the literature review, 8 perinatal professionals (midwives, pediatricians, neonatologists
and epidemiologists) contributed to the development of the questionnaire during two collectives’
sessions. Subsequently, the questionnaire underwent testing by a sample group consisting of
epidemiologists and neonatologists before being distributed to our expert panel. For enhanced
accessibility, the questionnaire was made available online through the LimeSurvey® platform.

The survey was structured into the following sub-topics:

Characteristics of the participants,

Equipment in birthing rooms,

Management strategies for perinatal asphyxia in birthing rooms,

Resuscitation protocols during the first hour of life,

Neurological assessment procedures in birthing rooms,

Transfer protocols to neonatal intensive care units,

Organization of primary care within neonatal intensive care units,

Strategies for preventing secondary brain injuries,

Assessment of neurodevelopmental outcomes,

Management of medical files.

Due to the specialized nature of part 7, focusing on neonatal intensive care units, only statements
relevant to this area were dispatched to experts working within neonatal intensive care units.

Consensus Process

The consensus process employed a Delphi approach consisting of three iterative questionnaire
rounds. Following each round, open feedback sessions were conducted with the entire panel to
encourage further input. This iterative process allowed the reviewal of items that did not initially
reach consensus, fostering reflection and reconsideration among expert stakeholders until a
consensus was ultimately achieved. For each statement, participants were afforded the opportunity
to express their level of agreement using a Likert scale, ranging from 1 (strongly disagree) to 10
(strongly agree). Responses were classified into three categories: negative agreement (scores 1-3),
neutral (scores 4-6), and positive agreement (scores 7-10). Consensus was then defined as a positive
or negative agreement percentage surpassing 70%.

During each round, participants were given a period of 7 days to complete the survey online. If
a participant did not complete the questionnaire within a week, two reminder emails were sent. After
ten days, the online survey was closed.

Statistical Analysis: Data analysis was conducted after each round and concluded two months
after the third round. Data were initially extracted from the LimeSurvey® Software and subsequently
analyzed using Statal3® Software. Quantitative analysis involved calculating central tendencies
(mean, median, lower and upper limits) and agreement percentages.

Ethical and Legal Considerations

Ethical approval was obtained from the ethics committee of the French Pediatric Society on
March 23rd, 2021 (Number CERSFP_2021_130). Participation in the questionnaire was voluntary and
anonymous, requiring no prior authorization. Panel experts were informed that data would be
retained for one year following the study's publication and might be utilized for subsequent research
endeavors.

The computer file adhered to French (Law of Computing and Freedom) and European (Data
Protection Act) regulations, and was compliant with the CNIL (French data protection authority,
number 2221393 v0). This study was conducted by INSERM UMR1153 Team Epopé and funded by
the Human Safety Net Foundation.
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3. Results
3.1. Characteristics

The questionnaire was distributed and in the initial round, out of 60 initial registrations, 58
respondents completed the questionnaire. The panel composition comprised 86% physicians and 14%
midwives. Within the physician category, 64% identified as neonatologists 12% of whom worked in
private establishments. Regarding care facility types, 67% operated in type 3 care, 22% in type 2, and
5% in type 1. This distribution remained consistent throughout all three rounds.

3.2. Equipment in the Delivery Room

During the first round, consensus was reached on several items, including the necessity for a
timer, stethoscope, scope, crash cart, neonatal resuscitation protocol, and adrenaline. (Table 1)

Table 1. Equipment in the delivery room consensus responses.

N Disagree Agree Neutral
Round answer (n, %) (n, %) (n, %) Consensus
Stopwatch 1 58 0 55 (94.8%) 2 (3.4%) Yes
Stethoscope 1 58 0 55 (94.8%) 3 (5.1%) Yes
Scope 1 58 0 52 (89.7%) 6 (10.3%) Yes
Emergency cart 1 58 0 54 (93.1%) 4 (6.9%) Yes
Insuffl ith
nsutflator with presstire 1 58 1(1.7%)  51(97.9%) 6(103%)  Yes
monitoring
Resuscitation protocol 1 58 0 46 (79.3%) 9 (15.5%) Yes
Management algorithm 1 58 1 (1.7%) 46 (79.3%) = 6(10.3%) Yes
ICU follow-up sheet 1 58 0 50 (86.2%)  8(13.8%) Yes
P ti d diluti f
reparation and ¢iAuton o 1 58 0 50 (862%) 8(13.8%)  Yes
displayed medications
Vital emergency call system 1 50 1 (2.0%) 43 (86%) 6 (12%) Yes
Umbilical vein catheterization kit 1 50 0 49 (98.0%) 1 (2.0%) Yes
Lactate control device 1 50 3 (6.0%) 41 (82.0%) 6 (12.0%) Yes
Hemocue 1 50 1(2.0%) 42 (84.0%) 7 (14.0%) Yes
Transfusion kit and emergency 1 50 1(20%)  44(88.0%) 5(10.0%)  Yes
blood delivery procedure
Displayed b.lood pressure and 1 19 0 44(898%)  5(102%) Yes
saturation standards
Adrenaline 1 50 0 50 (100%) 0 Yes
1 58 1(1.7%) 39 (67.2%) 18 (31.0%) No
Thermal probe
2 52 1(1.9%) 45 (86.5%) 6 (11.5%) Yes
1 58 3(5.2%) 15 (28.9%) 39 (67.2%) No
Neurological assessment scale
2 50 1(2.0%) 41 (82%) 8 (16%) Yes
2 46 10 (21.7%) 15 (32.6%) 21 (45.7%) No
Laryngeal mask
3 49 7 (14.3%) 23 (59.2%) 19 (26.5%) No
2 44 17 (38.6%) 7 (159%) 20 (45.5%) No
Nitric Oxide bottle
3 48 10 (20.8%) 23 (47.9%) 15(31.3%) No
Gas temperature control device on 2 47 4 (8.5%) 20 (42.6%) 23 (48.9%) No
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ventilation devices 3 48 4 (8.3%) 30 (62.5%) 14 (29.2%) No
2 43 11 (25.6%) 13 (30.2%) 19 (44.2%) No

Cold light
3 45 9 (20.0%) 19 (42.2%) 17 (37.8%) No
Ready-to-use pneumothorax 2 48 3 (6.3%) 28 (58.3%) 17 (35.4%) No
Exsufflation equipment 3 51 4 (7.8%) 43 (84%) 4 (7.8%) Yes
Negative O blood bag available in 2 49 6 (12.2%) 24 (49.0%) 19 (38.8%) No
the delivery room 3 53 4 (7.5%) 34 (64.2%) 15 (28.3%) No
Self-triggered filmed recording 2 47 14 (29.8%) 7 (14.9%) 26 (55.3%) No
device for resuscitation table 3 49 17 (34.7%) 11 (22.4%) 21 (42.%) No
Filling protocol - amines 2 44 2 (4.5%) 32(72.7%) 10 (22.7%) Yes
2 47 10 (21.3%) 24 (51.1%) 13 (27.7%) No

Glucagon
3 51 8 (15.7%) 26 (51.0%) 17 (33.3%) No

3.3. Implementation of Resuscitation:

Participants were asked to opine on the duration, in minutes from onset, at which they
considered the performance of these procedures to be delayed. The response intervals varied
considerably, ranging from 1 to 60 minutes for acceptable tracheal intubation timing (Table 2).

Table 2. Implementation delays of resuscitation procedures (open answers).

Initiation of pr(;icfeec;ure (minutes of N answers Mean Standard Deviation Median Min - Max
Laryngeal Mask 33 3.67 2.93 3 0-10
Intubation 48 9.79 9.79 5 1-60
Chest compressions 55 3.15 2.0 3 0-10
Umbilical Vein Catheterization 53 9.51 5.87 10 0-30
Intravenous Adrenaline 53 8.45 4.71 10 2-25
Vascular Volume Replacement 52 11.88 6.12 10 0-35

Consensus was reached in the second round for the initiation of external chest compressions
(before 3 minutes), the placement of an umbilical vein catheter (10 minutes), and the administration
of adrenaline (10 minutes). Consensus was achieved in the third round for intubation and invasive
ventilation (5 minutes). However, no consensus was reached among the respondents for the use of
laryngeal mask ventilation and the timing of vascular filling (Table 3).

Table 3. How late do you think it is to initiate these resuscitation procedures ?

Procedure (minutes of life) Round N Disagree Agree Neutral Consensus

answers (n, %) (n, %) (n, %)
Ventilation via laryngeal mask after 3~ 2 36 13(36.1%)  15(41.7%)  8(22.2%) No
minutes of life 3 40 14 (35%) 19 (47.5%) 7 (17.5%) No
Invasive ventilation via endotracheal 2 51 7 (13.7%) 33 (64.7%) 11 (21.6%) No
intubation after 5 minutes of life 3 50 5 (10.0%) 40 (80.0%) 5 (10.0%) Yes
Ex.ternal ch.est compressions after 3 ’ 53 3 (5.7%) 47 (88.7%) 3 (5.7%) Yos
minutes of life
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Inser'tlon of um'blhcal vein catheter after 5 53 3 (5.7%) 39 (73.6%) 9 (17.0%) Yes
10 minutes of life
Intravenous injection of adrenaline ’ 50 1(1.9%) 42 (80.8%) 8 (19.0%) Ye
after 10 minutes of life o o o °
Vascular volume replacement after 10 2 52 6 (11.5%) 21 (40.4%) 25 (48.1%) No
minutes of life 3 47 4 (8.5%) 29 (61.7%) 14 (29.8%) No

3.4. Calling the Pediatrician by the Midwife

In cases where severe perinatal asphyxia is presumed prenatally, there was a strong consensus
in the first round (80.4% agreement) for a systematic call to the pediatrician to be present at birth. In
cases of a poor neonatal adaptation, a consensus was reached in the second round with the arrival of
the pediatrician which was considered late if he arrived after five minutes after the call.

3.5. Care in the Delivery Room during the First Hours of Life
3.5.1. Systematic Sedation and Analgesia in the Delivery Room

The responses were overall non-consensual, with 57.1% agreement to initiate it in the delivery
room, 24.5% disagreement, and 18.4% neutral. Regarding the use of paracetamol in this context, a
consensus was reached for its use in the third round (76.5% agreement).

3.5.2. Passive Hypothermia in the Delivery Room and during Transport:

A consensus was reached in the first round regarding the initiation of passive hypothermia in
the delivery room (85.7% agreement). The target temperature was initially non-consensual, with
responses ranging from 33.0°C to 36.5°C. Finally, a consensus was reached in the third round (85.4%
agreement) for a target temperature between 35°C and 35.5°C. Consensus was also reached for the
use of a dermal thermal probe for temperature monitoring (92.4% agreement in the second round),
but no consensus was reached for the use of a rectal thermal probe) (Figure 2).
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Figure 2. Definition of passive hypothermia.

3.5.3. Regarding the Management of Glycemia:

The answers to the question “When do you think the first blood sugar check is necessary’ ranged
from 5 to 60 minutes of life, with an average and median of 30 minutes. In the third round, consensus
was achieved that testing and correcting blood glucose after 30 minutes of life was considered late
(78% agreement). Regarding the correction of hypoglycemia, a consensus emerged against oral
correction (84% agreement) and in favor of parenteral correction 53/58 (91% agreement). No
consensus was reached regarding the correction by enteral route via nasogastric tube. The post-
correction control of hypoglycemia was consensual at 30 minutes after correction (90,6% of
agreement) (Table 4).

Table 4. First control and correction of the blood glucose in the first hour of life in newborns with
HIE (Hypoxic ischemic encephalopathy).

) ) Agree Disagree Neutral
Correction of the glycemia Round N answers (n.%) (n,%) (n,%) Consensus
Correction of blood glucose o o o
after 30 minutes of life is late 3 50 39 (78%) 4 (&%) 7 (14%) Yes
Correction of hypoglycemia
below 2.2 mmol/l (or 0.40 1 53 42 (9.2%) 5 (9.4%) 6 (11.3%) Yes
g/l
Blood glucose control must
be done within 30 minutes 1 53 48 (90.6%) 1(1.9%) 4 (.5%) Yes
after the correction
Parenteral route correction 1 58 53 (91.4%) 0 5 (8.6%) Yes
Enteral route correction 3 50 6 (12%) 33 (66%) 9 (18%) No
Correction by G10% (enteral 49 7(143%) 38 (77.6%) 4 (8.2%) Yes
route)
Correction with G30% 1 50 3 (6%) 45 (90%) 2 (4%) Yes

4. Discussion

The aim of this study was to establish a consensus concerning the management during the first
hours of life of a newborn presenting HIE for care not covered by French legislation or national and
international recommendations. A consensus has been reached among 58 experts working in
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neonatology on the organization of care, the use of passive hypothermia and the monitoring and
correction of glycemic disorders.

The international recommendations concerning the resuscitation procedures in newborns follow
the ILCOR 2020’s and the ERC 2021’s guidelines [12,13], but the recent version does not precise the
right timing of the procedures in practice. This question is important to guide resuscitation but also
to judge a posteriori the quality of the resuscitation performed [14]. In our study, a consensus was
reached for many resuscitations procedures timing, such as the tracheal intubation which was
considered too late after five minutes of life, with 80% level of agreement in the third round, or the
set-up of a UVC which was considered late after ten minutes of life. This timing was very similar to
that described in previous versions of ILCOR [13].

The 1998 decree concerning safety standards for maternity wards, staff, and facilities defines
three types of maternity wards. Type I facilities cater to low-risk pregnancies. Type II facilities
provide neonatology care with some intensive care units where pediatricians may be present 24/7 but
are not exclusively dedicated to the neonatology unit (they also cover the emergency unit). Type III
facilities handle high-risk pregnancies, including maternal-fetal pathologies requiring
multidisciplinary care. In Type III facilities, pediatricians are present and dedicated to neonatal care
24/7. Depending on the type of unit, the first professional to take care of an asphyxiated newborn
may be a midwife, and pediatricians could be called in ante or postnatal, as he is not systematically
present. The midwife could be the first perinatal professional who initiates the neonatal resuscitation.
Their skills are well detailed in the Public Health Code, Article 4127. According to the French decree
on the 12th October 2011, their skills in a delivery room vary from taking the vital signs, ventilate and
performed chest compressions or drugs administration. In our study, a consensus was reached that
if asphyxia was presumed antenatally, the pediatrician should be called to be present before birth. It
was also agreed that a delay of more than 5 minutes after birth for the pediatrician's arrival, if called
postnatally, was considered too late, regardless of the type of maternity unit in which the
resuscitation took place. This contradicts the legal requirements in France for type 1 maternity units
to have a pediatrician on call and usually available within 20 minutes of the call. This question of the
presence and timing of the arrival of a dedicated pediatrician in the maternity unit is a key point
concerning the management of resuscitations in the delivery room and the potentially associated
medico-legal consequences [24]. Despite the results of this study, there is no legal or regulatory
definition specifying a maximum arrival time for the pediatrician after being called by the midwife.

Neonatal hypoglycemia affects up to 15% of all newborns [16,17]. Despite the high prevalence
there is currently no uniform definition of neonatal hypoglycemia, and existing guidelines differ
significantly in terms of screening for hypoglycemia, and where to set interventional thresholds and
treatment goals [25]. In the context of severe perinatal asphyxia, hypoglycemia is recognized as a risk
factor for poor long-term neurodevelopmental outcomes [5,6]. Clinical studies seem to define a “low
glucose” concentration <3.0 mmol/l as neuroglycopenic symptoms are known to occur, but with high
intra- and interindividual variability [25]. Managing hypoglycemia is especially challenging in
newborns, considering that there is a physiological transient drop of blood glucose levels during the
first hours and days of life [25]. Some guidelines recommend blood glucose testing before the second
feed but not later than 3 to 4 hours of age. In our study, there was a consensus about the first blood
glucose testing in the third round with a median of 30 minutes of life suggested by the participants.
A consensus was reached in the first round of correcting the glycemia below 2.2 mmol/L, by
parenteral route (91.4% level of agreement), but no consensus for the enteral route, even if it is the
simplest way in maternity ward. These results may be explained by the lack of guidelines regarding
nutritional and metabolic practices for newborns with HIE especially during therapeutic
hypothermia [15].

Currently, controlled hypothermia represents the only specific treatment validated for HIE [27-
29]. In the management of moderate to severe HIE, controlled hypothermia has proven its efficacy in
reducing the combined rate of death and major disability at 12 to 18 months of age [7,8]. One
challenge is initiating therapeutic hypothermia within the first 6 hours of life. Thus, managing a safe
and an optimal perinatal care before and during the transport for newborns with HIE is a priority for


https://doi.org/10.20944/preprints202407.1828.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 July 2024 doi:10.20944/preprints202407.1828.v1

each maternity ward. Some units recommend passive hypothermia prior to admission to intensive
care, in order to ‘save’ time in the neuroprotection of the newborn baby [35]. In our study, a consensus
was reached on the use of passive hypothermia in the first round. However, when we tried to get our
panel to define the temperature they considered to be cible during passive hypothermia, the
responses varied widely, between 33.5°C and 36°C. The definition of passive hypothermia is not
consensual in the literature [32,33]. In practice, passive cooling involves turning off the radiant
warmers, early removal of wet blankets and pre-warming surfaces. In our study, a consensus was
reached in the third round (84.3% level of agreement) for a target temperature between 35.0°C and
35.5°C during passive hypothermia. In moderately asphyxiated newborns, the rectal temperature
spontaneously drops to 35.5°C within 30 minutes [33]. This suggests that passive hypothermia could
be enough when initiated before and during the transport, with a target temperature between 33.0°C
and 35.0°C [32]. Moreover, passive hypothermia could be to avoid hyperthermia, which has been
shown to be associated with a poorer prognosis [36].

However, passive hypothermia is not without side effects and an increase in brain damage has
been reported in patients treated with passive hypothermia who have experienced overcooling [37].
Another study reported that overcooling (<33.0°C) was associated with a higher incidence of
multiorgan compromise and death [32]. The monitoring of core temperature is important. In cases of
hypothermia, the skin temperature does not correlate with the rectal temperature, and thereisa 1 to
2 °C difference between the axillary and rectal temperatures [31]. Despite this scientific data,
consensus was also reached for the use of a dermal thermal probe for temperature monitoring, but
not for the use of a rectal thermal probe. The use of servo-controlled devices during neonatal
transport improves the ability to maintain the infant's temperature within the target range (33-34°C)
with less overcooling [31]. However, future research is needed to investigate its impact on mortality
and neurological impairment [31,32].

The Delphi method is a consensus-building approach involving a panel of experts on a specific
topic who complete a structured questionnaire iteratively and anonymously [21,22]. The results are
statistically analyzed using tools such as the Likert scale, which allows participants to express their
degree of agreement, disagreement, or neutrality. Results are sent back to participants after each
round to give the opportunity for participants to add anonymous comments. This means that a
participant may change their opinion based on the responses of other experts, aiming to converge
towards a common consensus. Each participant's response carries equal weight in achieving
consensus [23]. The Delphi method also facilitates the gathering of diverse expert opinions on a given
question. Participants can independently complete the questionnaire without organizational
constraints, overcoming geographical limitations (such as team meetings, email or phone
consultations, or multidisciplinary meetings). In our study, our panel remained stable throughout
the different rounds of the study, resulting in a low dropout rate. It may require a long process in
terms of recruitment and participation, especially if the questionnaire needs to be repeated many
times until a consensus is reached. In our study, the estimated time per expert needed to complete
each round was 2 full hours, i.e. a total of 6 hours per participant, not including the time spent
consulting the results of the previous round. Few data were missing among respondents and our
panel remained stable throughout the different rounds of the study, resulting in a low dropout rate.
Additionally, forming an expert group requires recruitment that must be varied and of high quality,
as the results will directly depend on their collective opinion [21,22]. In our study, we were able to
recruit a diverse panel of experts, ranging from midwives to emergency physicians and
epidemiologists, allowing for varied perspectives on the issues. The large number of professionals
represented (> 50), the variety of their practices, and the diversity of the French regions in which they
worked allowed us to consider the group as relatively representative of birth room care in France.
Lastly, there is likely a conformity effect, wherein the responses of each participant, despite being
anonymized, may be influenced by the responses of others. Indeed, the initial viewpoint of an expert
may no longer be maintained and may change to converge towards the response that garners the
most consensus, especially when their response is part of a minority [21,22].

5. Conclusions
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Our work using the Delphi method has led to consensus on common practices in the
management of neonatal HIE at the national level. Some items, not covered by national or
international recommendations, did not achieve consensus, highlighting a real heterogeneity of
perinatal care in France. A continued effort towards harmonizing care and definitions is likely
necessary to facilitate the practice of perinatal professionals.
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