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PLAN     
• Quelle est la meilleure technique de compressions thoraciques à faire

pratiquer par les témoins lors de l’appel en cas d’arrêt cardiaque extra-
hospitalier (OHCA) ?

• Intérêt de la mesure semi-quantitative du score LUS par échographie
pulmonaire avant, au cours du transfert et à l’arrivée chez le nouveau-né
avec DR ?

• lntubation du nouveau-né (voie orale) : intérêt de l’oxygénation à haut
débit ?

• Faut-il médicaliser le transfert en cas de suspicion d’inhalation de corps
étranger chez le nourrisson et l’enfant ?

• Intérêt discriminant pour le diagnostic du dosage des lactates en capillaire
en préhospitalier ?

• Bronchiolites aiguë grave : recommandations du GFRUP (juillet 2002).



OHCA : "Guidage" par téléphone de la CPR des enfants < 2 ans 
pour des non-experts (8/100,000 appels urgents/an) 



OHCA : "Guidage" par téléphone de la CPR des enfants < 2 ans 
pour des non-experts (8/100,000 appels urgents/an) 

• The large majority of OHCAs are diagnosed during the 
call, and only half receive proper and early CPR, 

RéAC – Registre électronique des Arrêts Cardiaques  
[Internet]. [cited 2018 Nov 2]. Available from: 
http://www.registreac.org/. 

• This could multiply the chances of survival by 2 or 4,
•But CPR quality is frequently poor…
• The proportion of the population trained in CPR is low

(around 20%).



TFT or TTHT ?

Aim of the study : compare the efficacy of 2 resuscitation
techniques provided on a mannequin:
- the two-fingers technique (TFT)
- and the two-thumbs encircling hand technique (TTHT),

as explained by a trained emergency call responder over the phone
to a population of non-health professionnals.

Randomised crossover study in the simulation lab of a University
Hospital (CESU 33, CHU de Bordeaux);
35 volunteers were randomised before the sessions, 33 ultimately
came to the simulation lab. 



OHCA: compressions thoraciques avec 2 pouces ou 2 doigts ?

Two-fingers technique : 
TFT

Two-thumbs encircling hand technique : 
TTHT

Resusci Baby QCPR and SimPAD plus with Skill reporter (Laerdal) (SPPSR) 



OHCA: compressions thoraciques avec 2 pouces ou 2 doigts ?

Two-fingers technique : 
TFT

Two-thumbs encircling hand technique : 
TTHT

In 2015, the European Resuscitation Council defined

parameters :

- 15:2 compressions/ventilation ratio,

- 100 - 120 compressions per minute to a depth of 4 cm, 

followed by full thoracic relaxation between compressions 

and 
trying to limit any interruptions of CPR. 



TFT or TTHT ?

The participants (age, 25-75 years; median, 36 years) were assigned (1:1 
ratio) to 2 groups: 
- group A (17): TFT then TTHT
- group B (16): TTHT then TFT.
Scenario and techniques were discovered during the evaluation. 



Primary outcome : chest compression quality

•Chest compression quality measured after 2 min of CPR,
assessed using the QCPR score automatically computed
by the SPPSR for chest compressions. Algorithm
constructed by members of the AHA* to assess CPR quality
from 0% to 100%.

• A 100% score was given when CPR strictly follow the 
actual guidelines for resuscitation. 

• The global chest compression score was a combination 
of :

i) depth of compressions, ii) compression frequency, 

iii) compression release, iv) number of compressions per 
cycle, 

*American Heart Association



TFT or TTHT ?

We found a better median QCPR global score during TTHT sessions than during TFT sessions 
(74 vs. 59, P = 0.046). Time spent in the proper position for chest compressions was also
better during TTHT (91 vs. 73, P = 0.015). 
No differences were found between the 2 session types for any of the other CPR parameters measured by

the SPPSR,

such as : chest compression rate, rate of correct chest compressions, chest compression depth, length of no
flow, and time to first chest compression.



TTHT or TFTTFT or TTHT ?

We found a better median QCPR global score during TTHT 
sessions than during TFT sessions (74 vs. 59, P = 0.046). 

74

59



TFT or TTHT ?

Fig. 3 presents the global QCPR scores 

for all

participants by group. 

TTHT was more efficient than TFT for 

almost
all of the bystanders. 



TFT or TTHT ?

Linear mixed models showed that the TTHT method was

the only variable associated with a better QCPR

global score :

- model 1: β = 14.3; 95% confidence interval (CI), 2.4–

26.2;
- model 2: β = 14.5; 95% CI, 2.5–26.6.



TFT or TTHT ?

• One of the main limitations of the study was the absence of
insufflation

before starting CPR as recommended by the ERC,

Maconochie IK, et al. European resuscitation council guidelines for resuscitation 2015: section 6. Paediatric

life support Resuscitation. 2015 Oct;95:223–48

• In fact, one of the leading causes of infant CA is hypoxemia,

• For that concern, the international guidelines advocate beginning with

insufflations.
Topjian Alexis A, et al. Part 4: Pediatric Basic and Advanced Life Support: 2020 American Heart

Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. 

Circulation. 2020 Oct 20;142(16_suppl_2):S469–523.

• However, bystander witnesses are occasionally embarrassed by
insufflations,

and the ERC also considered it better to perform only chest
compressions



TFT or TTHT ?

Conclusion:

Our study showed the superiority of TTHT for

infant CPR performed by non-health professionals

when an emergency call responder advised them

over the phone.

It seemed to be the best technique for a solo

rescuer regardless of previous training.
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DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

• Semi-quantitative lung ultrasound score (LUS) is correlated with oxygenation 

impairment and endogenous surfactant activity, and became the more accurate

tool to guide surfactant replacement and optimize its timeliness.

- Brat R, Yousef N, Klifa R et al (2015) Lung ultrasonography score to evaluate oxygenation and surfactant need in neonates 
treated with continuous positive airway pressure. JAMA Pediatr 169:e151797 

- Autilio C, Echaide M, Benachi A et al (2017) A noninvasive surfactant adsorption test predicting the need for surfactant therapy in
preterm infants treated with continuous positive airway pressure. J Pediatr 182:66-73.e1

- De Luca D, Autilio C, Pezza L et al (2021) Personalised medicine for the management of RDS in preterm neonates. Neonatology
118:127–138. https://doi.org/10.1159/000513783 

• Only one study focused on lung ultrasound during neonatal transportation and 

reported its general feasibility; but did not investigate the use of LUS. 
Jagła M, Grudzień A, Starzec K et al (2019) Lung ultrasound in the diagnosis of neonatal respiratory failure prior to patient

transport. J Clin Ultrasound 47:518–525



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

76 neonates were consecutively transferred and 
fulfilled the eligibility criteria during the study 
period: all were enrolled; 

Their basic characteristics are shown in Table 1

Median duration of transportation: 79 (68–102) min.
Neonates suffered from respiratory failure due to :
- TTN (n = 43 (56.6%)),
- RDS (n = 25 (32.9%)),
- MAS (n = 5 (6.6%)),
- Pneumothorax (n = 3 (3.9%))



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

• Use of semi-quantitative lung ultrasound score could :

- facilitate patient stabilization 

- allow safer transportation, 

by identifying the more severe cases and titrating respiratory support or 

indicating early surfactant replacement

• Effect of transportation on LUS evolution, 

• Conformity of interpretation of LUS during neonatal transfer, 

• Relationships between LUS, oxygenation, and clinical severity are unknown.



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

Study design 

• Single-center, blinded, observational, cross-sectional study, conducted from 

January to August 2020;

• Inclusion criteria :

(1) appearance of respiratory distress signs within 24 h from birth, irrespective

of gestational age;

(2) need of nasal CPAP or invasive mechanical ventilation;

• Exclusion criteria :

(1) major congenital malformations;

(2) chromosomal abnormalities or genetic anomalies.



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

• Patients’ data routinely monitored during transportation : 

- Basic clinical data and vital parameters

- Transcutaneous partial oxygen pressure (PtcO2) was routinely measured using 

devices (TCM4®, Radiometer, Bronshoj, Denmark) 

- Oxygenation estimated using a modified oxygenation index (OI) calculated (i.e., OI 
= inspired oxygen fraction × mean airway pressure × 100/PtcO2), PtcO2/FiO2 ratio, 
and alveolar-arterial (A-a) gradient,

• Clinical severity : Transport Risk Index of Physiologic Stability-II (TRIPS-II)

• Definite diagnosis was established by NICU physicians (unaware of the ultrasound 
findings obtained during transportation) by integrating anamnestic, laboratory, and 
clinical data with the ultrasound findings obtained in the NICU as per our routine 
practice.



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

• Lung ultrasound data were collected by an attending neonatologist leading 
the mobile NICU team :

- at the “spoke” hospital prior to the ride : pre-transfer (T1),

- in the mobile unit : transfer (T2),

- at the end of transportation upon arrival in the NICU at the “hub” hospital :
post-transfer (T3).

• CPAP provided with a variable flow system using nasal masks (Fabian®,
Vyaire, Mettawa-IL, USA) at 5-6 cmH2O not changed during the transfer.

• Invasive ventilation provided in assisted/control or in high-frequency 
oscillatory modes and titrated, depending on the clinical severity according to 
our clinical protocols for transportation.



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

• TTN and RDS were diagnosed according to international consensus criteria,
De Luca D, van Kaam AH, Tingay DG et al (2017) The Montreux definition of neonatal ARDS: biological and clinical 

background behind the description of a new entity. Lancet Respir Med 5:657–66

• MAS was diagnosed as neonatal acute respiratory distress syndrome fulfilling 
the Montreux definition, appearing early from birth and with the presence of 
meconium-stained amniotic fluid and/or airway secretions, 

• During transportation, surfactant (poractant-alpha, 200 mg/kg) was 
administered following criteria described in European guidelines and always 
after lung ultrasound.
Sweet DG, et al (2019) European consensus guidelines on the management of respiratory distress syndrome – 2019  

update. Neonatology 115:432–450



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

• No technical problem observed : all neonates remained
perfectly stable while performing lung ultrasound during
transportation.

• Ultrasound exam lasted on average 2.9 (1.4) minutes

• Duration was significantly but slightly different between time
points (T1: 3.1 (1.7), T2: 2.7 (1.2), T3: 2.5 (1); p < 0.001).

• There was a significant agreement between the first
respiratory diagnosis given during transportation and the final
one at the NICU discharge (κ = 0.84 (95%CI: 0.68–1); p <
0.0001).



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

LUS between the different time points: 

LUS did not significantly change overtime 
(overall p = 0.479) :
- T1: 6.3 (3.5), 
- T2: 6.1 (3.5), 
- T3: 5.8 (3.4); 

The individual case variation is almost always zero, 

This is confirmed after adjustment for gestational age, 
postnatal age, or the duration of transport (p = 0.951, 
p = 0.424, and 0.266, respectively). 



DR du nouveau-né : LUS score 
par échographie embarquée 
au cours du transport 

Figure 2 shows ROC analysis results: 
LUS calculated during or at the end of 
transportation reliably predicted surfactant 
need :
- AUC at T1: 0.833 (95%CI: 0.72–0.92); 
- AUC at T2: 0.82 (95%CI: 0.70–0.91); 
- AUC at T3: 0.82 (95%CI: 0.70–0.90); 
p always < 0.0001) 
and there was no difference in AUC overtime.



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

Figure 3: very high agreement
between LUS calculated during
transportation and that calculated in
the NICU (ICC = 0.912 (95%CI: 0.83–
0.95); p < 0.001;
LUS calculated during transportation
(6.1 (3.5)) and upon NICU admission
(5.8 (2.6)) are globally similar (p =
0.635).

This was confirmed performing a subgroup analysis per
type of respiratory disorder (online supplement).



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

There is a significant positive correlation between them (r = 0.905, p < 0.001; standardized B = 0.788 (95%CI: 0.62–0.97), 
p < 0.001) and Bland–Altman analysis shows that the disagreement between the two LUS is often small and always constant 
over different LUS values.



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

LUS during transportation was also significantly correlated with :

- OI (r = 0.321, p = 0.026; standardized B = 0.397 (95%CI: 0.03–
0.76), p = 0.048),

- PtcO2/FiO2 ratio (r = − 0.465, p < 0.001; standardized B = − 0.39
(95%CI: − 22 to − 6), p < 0.001),

- A-a gradient (r = 0.632, p < 0.001; standardized B=0.6 (95%CI:
9–20), p<0.001),

- TRIPS-II score (r = 0.302, p = 0.008; standardized B = 0.568
(95%CI: 0.04–1.1), p = 0.037).



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

Limitations

• Studied population is relatively small, but largest study on this matter so far; 

• Further studies are needed :

- to generalize these data to infants with less common causes of respiratory failure

- to consider possible confounders that might have gone unnoticed;

• Appropriate training should be provided before applying these results to teams with

less ultrasound proficiency (neonatal lung ultra-sound training is short and easy as 

demonstrated even in developing countries). 



DR du nouveau-né : LUS score par échographie 
embarquée au cours du transport 

Conclusion:

• The calculation of semi-quantitative LUS during transportation of outborn

neonates with respiratory failure is suitable and not influenced by the

transportation itself.

• LUS calculated during the transfer has a high agreement with that

calculated in the NICU setting

• LUS correlates with patients’ oxygenation and severity of respiratory

failure.

• LUS can be used to evaluate lung aeration and contribute to patient

monitoring and stabilization.
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lntubation orale : intérêt de l’oxygénation à haut débit ?
Hodgson KA et al. Nasal high-flow therapy during neonatal endotracheal intubation. N Engl J 
Med 2022; 386: 1627-1637



lntubation orale : intérêt de l’oxygénation à haut débit ?
Hodgson KA et al. Nasal high-flow therapy during neonatal endotracheal intubation. N Engl J 
Med 2022; 386: 1627-1637

•Neonatal endotracheal intubation often involves more than 

one attempt, and oxygen desaturation is common.

• It is unclear whether nasal high-flow therapy, which 

extends the time to desaturation during elective intubation in 

children and adults receiving general anesthesia, can 

improve the likelihood of successful neonatal intubation on 

the first attempt. 



lntubation orale : intérêt de l’oxygénation à haut débit ?
Hodgson KA et al. Nasal high-flow therapy during neonatal endotracheal intubation. N Engl J 
Med 2022; 386: 1627-1637

• Randomized, controlled trial to compare nasal high-flow therapy with
standard care (no nasal high-flow therapy or supplemental oxygen) in
neonates undergoing oral endotracheal intubation at 2 Australian
tertiary neonatal intensive care units.

• Randomization of intubations to the high-flow group or the standard-
care group was stratified according to: trial center, use of
premedication for intubation (yes or no), postmenstrual age of the
infant (≤28 or >28 weeks), experience level of the operator
according to the number of previous intubations performed .



lntubation orale : 
intérêt de l’oxygénation 
à haut débit ?

Primary intention-to-treat analysis 
included outcomes of 251 
intubations in 202 infants

- 124 intubations were assigned 
to the high-flow group,

- 127 to the standard-care group. 

November 2018 
through April 2021



RESULTS

The infants had a median :

- postmenstrual age of 27.9 weeks

- weight of 920 g

at the time of intubation.

(More often in NICU thna in

delivery room).



RESULTS (2)

A successful intubation on the first

attempt without physiological

instability achieved:

- in 62/124 intubations (50.0%) in the

high-flow group,

- and in 40/127 intubations (31.5%) in

the standard-care group.

(adjusted risk difference, 17.6 percentage points; 95% 
confidence interval [CI], 6.0 to 29.2), for a number 
needed to treat of 6 (95% CI, 4 to 17) for 1 infant to 
benefit. 

Desaturation occurred during 34% of the intubations.



RESULTS (3)

• Consistent with the findings in previous studies,

the median duration of the first intubation

attempt was more than 45 seconds in both

treatment groups, which is longer than the 30-

second time limit recommended in

guidelines (Wozniak M, et al. The 30-second rule: the

effects of prolonged intubation attempts on oxygen

saturation and heart rate in preterm in- fants in the delivery

room. Minerva Pedi- atr 2018;70:127-32.)

• Inexperienced clinicians are less likely to

perform neonatal intubation successfully on the

first attempt, and their attempts take longer.



lntubation orale : intérêt de l’oxygénation à haut débit ?
Hodgson KA et al. Nasal high-flow therapy during neonatal endotracheal intubation. N Engl J 
Med 2022; 386: 1627-1637

• CONCLUSIONS 

Among infants undergoing endotracheal intubation at 2 Australian tertiary

neonatal intensive care units, nasal high-flow therapy during the procedure

improved the likelihood of successful intubation on the first attempt without

physiological instability in the infant.

The results of subgroup analyses according to the experience level of

the operator suggested a greater benefit of high-flow therapy in

intubations performed by inexperienced operators.
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Médicaliser le transfert en cas de suspicion 
d’inhalation de corps étranger ? 



Médicaliser le transfert en cas de suspicion 
d’inhalation de corps étranger ? 

Retrospective, single-center study Timone Children’s 
Hospital, 
From January 1, 2016, to December 31, 2017

Relevance of medical transport for children suspected 
of foreign body aspiration (FBA)

Total of 178 children, 174 incuded

96 children were transferred from another hospital to the 
pediatric ear−nose−throat (ENT) reference center in 
Marseille, 
63 were asymptomatic.

Anziani-Vente A, Moreddu E and Tsapis M. Evaluation of the relevance of interhospital transfer medicalization 
in the suspicion of foreign body aspiration in children, Archives de pediatrie (2022), 



Médicaliser le transfert 
en cas de suspicion 
d’inhalation de corps étranger ? 



Médicaliser le transfert en cas de suspicion 
d’inhalation de corps étranger ? 



Médicaliser le transfert en cas de suspicion 
d’inhalation de corps étranger ? 

When transport-related data were available, 
no deterioration of the clinical condition was 
described in these patients during transport. 



Médicaliser le transfert en cas de suspicion 
d’inhalation de corps étranger ? 



Médicaliser le transfert en cas de suspicion 
d’inhalation de corps étranger ? 

Conclusion:

In our retrospective study of the medical care for
suspected FBA in children in the West PACA
region, less than 10% of children who were
asymptomatic but suspected of having FBA
presented with a foreign body on endoscopy,
which questions the relevance of physician
presence during transport of these patients.
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Lactates dosés en capillaire en préhospitalier

Available online 17 January 2022

2022



Lactates dosés en capillaire en préhospitalier (2)

The aim of the study was to examine prehospital capillary lactate in children as a diagnostic biomarker to
differentiate epileptic seizures from febrile seizures, syncope, and psychogenic nonepileptic seizures
(PNES).

• Primary objective was to study the association between the value of capillary lactate measured by a 
mobile pediatric intensive care unit (MPICU) after a paroxysmal event to differentiate epileptic seizure 
from febrile seizure and nonepileptic events.

• Secondary objective was to assess the other factors associated with prehospital capillary lactate
concentrations

All patients aged 1 month and <18 years transported by the MPICU of Robert-Debré University Hospital
(Paris, France) for the initial purpose of epilepsy, convulsion, status epilepticus and who had capillary
lactate concentrations measured <2 h from the initial event were recruited.

Methods : Capillary lactate concentrations taken in a pediatric prehospital setting within 2 h of the
paroxysmal event were compared retrospectively between patients with epileptic seizure, febrile seizure,
syncope, and PNES, based on the final diagnosis from the hospitalization report



Lactates dosés en capillaire 
en préhospitalier 
FLOW-CHART 



Lactates dosés en capillaire en préhospitalier (3)

Results: 102 patients were included,

53 (52%) with epileptic seizures, 41 (40%) with febrile seizures, 8 (8%)
with syncope or PNES.

• Capillary lactate in patients with a final diagnosis of epileptic seizure
was significantly increased in comparison to the concentrations in
patients with febrile seizure (p < 0.0007) and in comparison to the
concentrations in patients with syncope or PNES (p < 0.0204).

• The area under the ROC - curve was 0.71 (95% CI 0.61–0.80).

• For a cutoff concentration of prehospital capillary lactate >3.9 mmol/l
(Youden index), the sensitivity was 49% and the specificity 92%.



Lactates dosés en capillaire en préhospitalier (4)

Results: 102 patients were included,
53 (52%) with epileptic seizures,
41 (40%) with febrile seizures,
8 (8%) with syncope or PNES.
• Capillary lactate in patients with a final

diagnosis of epileptic seizure was
significantly increased

• in comparison to the concentrations in
patients with febrile seizure (p < 0.0007)

• and in comparison to the concentrations
in patients with syncope or PNES
(p < 0.0204).



Lactates dosés en capillaire en préhospitalier (5)

Conclusion:
• Prehospital capillary lactate 

concentrations are a useful tool 
for differentiating the nature of 
a paroxysmal event in children.

• Prehospital capillary lactate
concentrations > 3.9 mmol/L
seemed to be a fair biomarker
for epileptic seizure with an AUC
of 0.71 in the ROC analysis.
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Bronchiolite 



Premier champ : Critères d’admission en soins critiques
R1.1 Quels sont les critères d’admission en soins critiques  

R1.1.1 Les experts suggèrent de considérer les facteurs de gravité suivants pour décider d’une 
hospitalisation en soins critiques :

- Présence d’apnées

- Hypoxémie avec SpO2 < 92% sous oxygénothérapie standard

- Augmentation importante du travail respiratoire clinique ou épuisement respiratoire

- Acidose hypercapnique avec pCO2 veineuse > 60 mmHg et/ou pH < 7.30

- Altération de la vigilance et/ou hypotonie

Pour les patients déjà hospitalisés, l’évaluation dynamique de ces paramètres est

importante à prendre en compte.

AVIS D’EXPERT, ACCORD FORT



Quatrième champ : support ventilatoire
R4.6 Quel type de ventilation doit être privilégié 

pour le transport des patients ?

R4.6 - Il faut probablement utiliser un support ventilatoire
non-invasif : pression positive continue (CPAP) ou haut débit
nasal lors du transport des patients.

En cas d’utilisation du haut débit nasal, un système de
chauffage & humidification doit être associé.

Les experts ne recommandent pas d’intubation systématique 
pour le transport.

GRADE 2+, ACCORD FORT
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Follow up at 3 years old of 2780 children
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JAPAN - 2022
Socioeconomic background 
characteristics with or without
neonatal transfer are shown
in Table 1 
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Perinatal characteristics with
and without neonatal transfer
are shown in Table 2
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ASQ-3 (3 years od) :  Full cohort , term cohort and preterm cohort

In conclusion, our findings provide novel evidence that 

neonatal transfer is associated with an increased risk of 

neurodevelopmental impairment : scores are below the 

cut-off value of all 5 domains in the ASQ-3 at 3 years 
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ASQ-3 (3 years old): in the cohort with prolonged hospital stay at birth > 7 days

In conclusion, our findings provide novel evidence that 

neonatal transfer is associated with an increased risk of 

neurodevelopmental impairment : scores are below the 

cut-off value of all 5 domains in the ASQ-3 at 3 years 

of age. 
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ASQ-3 (3 years old): in the cohort with asphyxia at birth
(Apgar score < 7)

In conclusion, our findings provide novel evidence that 

neonatal transfer is associated with an increased risk of 

neurodevelopmental impairment : scores are below the 

cut-off value of all 5 domains in the ASQ-3 at 3 years 
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Limitations of the study :

1) No detailed data on neonatal transfer : birth and transferred hospital volume, 
age at neonatal transfer, distance between centers, details on the resuscitation at 
birth, and during neonatal transfer data. 
• duration of neonatal transfer

• time from birth to neonatal transfer 
may affect the short-term outcome;
2) Healthcare providers might not have documented all of the complications;

3) Use of ASQ-3 as a screening tool for developmental delay in children;
4) No analyze of  the clinical severity using Transport Risk Index of Physiologic 
Stability (TRIPS) scores because of insufficient data. 



Suivi à long terme des nouveau-nés transférés (2) 

Long‐term outcomes of children with neonatal transfer: the Japan Environment and Children’s 

Study. 

Katsuya Hirata, Kimiko Ueda, Kazuko Wada, Satoyo Ikehara, Kanami Tanigawa, Tadashi 

Kimura, Keiichi Ozono, 

Hiroyasu Iso the Japan Environment and Children’s Study Group (JESC) European Journal of 
Pediatrics https://doi.org/10.1007/s00431-022-04450-7 
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Conclusion: 
Our findings provide novel evidence that neonatal
transfer is associated with an increased risk of
neurodevelopmental impairment as shown by scores
below the cut-off value of all 5 domains in the ASQ-3 at
3 years of age.
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