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1. Introduction

Despite remarkable advances in perinatal and neonatal medicine over the last decades,
neonatal respiratory disorders remain among the most widespread causes of morbidity
and mortality worldwide. Respiratory distress syndrome (RDS), transient tachypnea
of the newborn, meconium aspiration syndrome, pulmonary hypertension, pulmonary
hemorrhage, and chronic lung diseases continue to represent major clinical challenges.
Improvements in antenatal corticosteroids, surfactant replacement therapy, delivery room
stabilization, and neonatal intensive care have dramatically improved survival, and the
focus has progressively shifted toward minimizing lung injury and improving long-term
respiratory outcomes [1].

While respiratory care has historically relied heavily on invasive ventilation and res-
cue surfactant therapy, increasing evidence has demonstrated that prolonged mechanical
ventilation contributes to ventilator-induced lung injury and bronchopulmonary dysplasia
(BPD), prompting a paradigm shift toward lung-protective strategies and individualized
respiratory support [2—4]. Parallel advances in bedside monitoring, lung ultrasound, electri-
cal impedance tomography (EIT), diaphragmatic ultrasound, and molecular medicine have
accelerated the transition toward precision neonatal care [5-8]. This Special Issue reflects
this evolution by bringing together studies addressing respiratory support, surfactant
therapy, pulmonary complications, physiological monitoring, and translational research.

2. The Evolution of Neonatal Respiratory Support

Modern neonatal respiratory management emphasizes the preservation of sponta-
neous breathing, early CPAP, careful oxygen titration, and individualized ventilatory
support. The SUPPORT Trial demonstrated that early CPAP represents a safe alternative to
routine intubation in many extremely preterm infants [2]. Volume-targeted ventilation has
further reduced lung injury by minimizing volutrauma while improving respiratory out-
comes. High-flow nasal cannula, nasal high-frequency oscillatory ventilation, and neurally
adjusted ventilatory assist (NAVA) have expanded the range of non-invasive strategies
available to neonatologists, although their optimal indications continue to evolve through
ongoing clinical research [1,9].

These advances illustrate a fundamental conceptual change: the objective is no longer
simply correcting respiratory failure but also involves supporting lung development while
limiting treatment-associated injury.
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3. Surfactant Therapy

Surfactant replacement therapy remains one of the greatest achievements in neonatol-
ogy. The transition from conventional endotracheal administration toward Less Invasive
Surfactant Administration (LISA) and Minimally Invasive Surfactant Therapy (MIST) has al-
lowed surfactant delivery while maintaining spontaneous breathing under CPAP. Random-
ized studies and meta-analyses have demonstrated reductions in mechanical ventilation
and bronchopulmonary dysplasia using these approaches [3-5]. Their incorporation into
international recommendations represents a major milestone in neonatal respiratory care.

4. Precision Medicine and Future Perspectives

Bedside lung ultrasound now provides rapid, radiation-free diagnosis of neonatal
respiratory disorders and predicts surfactant requirement with remarkable accuracy [6]. EIT
offers continuous assessment of regional ventilation, facilitating individualized ventilatory
strategies [7]. Diaphragmatic ultrasound further complements respiratory assessment by
evaluating respiratory muscle performance and readiness for weaning.

Future neonatal respiratory care will increasingly integrate artificial intelligence, con-
tinuous physiological monitoring, genomics, proteomics, metabolomics, and predictive
biomarkers in order to personalize treatment. Large multicenter collaborations and stan-
dardized outcome measures will be essential to translate these innovations into improved
clinical outcomes.

5. Conclusions

Neonatal respiratory medicine has evolved from a discipline primarily focused on sur-
vival to one committed to optimizing lifelong pulmonary health. Continued collaboration
between clinicians, scientists, engineers, and industry experts will be essential to accelerate
innovation and improve outcomes. The contributions collected in this Special Issue illus-
trate both the progress already achieved and the challenges that remain, providing valuable
insights for clinicians and researchers committed to advancing neonatal respiratory care.

Conflicts of Interest: The author declares no conflicts of interest.

List of Contributions:

1.  Louie, K.; Amatya, S.; Alpan, G.; Parton, L.A. Non-Invasive Ventilation with Neurally Adjusted
Ventilatory Assist (NAVA) Improves Extubation Outcomes in Extremely Low-Birth-Weight
Infants. Children 2024, 11, 1184. https://doi.org/10.3390/children11101184.

2. Nogueroles Blanco, C.; Herranz-Barbero, A.; Velilla-Aparicio, M.; Balcells-Esponera, C.;
Teresa-Palacio, M.; Alsina Casanova, M.; Carrasco Carrasco, C.; Borras-Novell, C.;
Rodriguez-Miguélez, ] M.; Salvia-Roigés, M.D.; et al. Risk Factors and Outcomes Associated
with Pneumothorax in Very Preterm Infants. Children 2024, 11, 1179. https://doi.org/10.3390/
children11101179.

3. Ognean, M.L.; Bivoleanu, A.; Cucerea, M.; Galis, R.; Rosca, I.; Surdu, M.; Stoicescu, S.-M.;
Ramanathan, R. Nasal High-Frequency Oscillatory Ventilation Use in Romanian Neonatal
Intensive Care Units—The Results of a Recent Survey. Children 2024, 11, 836. https://doi.org/
10.3390/ children11070836.

4. Sun, Y.-P; Qin, H.-B; Feng, Y,; Zou, Y.-S.; Liu, Y.; Cheng, R.; Yang, Y. Intubation at Birth Is
Associated with Death after Pulmonary Hemorrhage in Very Low Birth Weight Infants. Children
2024, 11, 621. https:/ /doi.org/10.3390/children11060621.

5. Pinheiro, ]. M.B.; Fisher, M.; Tauber, K.A.; Pezzano, C. Laryngeal Mask Airway Method for Mini-
mally Invasive Surfactant Therapy in Neonates with Pneumothorax Complicating Respiratory
Distress Syndrome. Children 2025, 12, 134. https:/ /doi.org/10.3390/ children12020134.

https:/ /doi.org/10.3390/ children13070901


https://doi.org/10.3390/children11101184
https://doi.org/10.3390/children11101179
https://doi.org/10.3390/children11101179
https://doi.org/10.3390/children11070836
https://doi.org/10.3390/children11070836
https://doi.org/10.3390/children11060621
https://doi.org/10.3390/children12020134
https://doi.org/10.3390/children13070901

Children 2026, 13,901 30f3

6. Krishnan, P; Sampath, H.; Trinh, V.; Parton, L. Thrombospondin-1 Airway Expression and
Thrombospondin-1 Gene Variants Are Associated with Bronchopulmonary Dysplasia in Ex-
tremely Low-Birth-Weight Infants: A Pilot Study. Children 2025, 12, 424. https:/ /doi.org/10.339
0/children12040424.

7. Virsilas, E.; Valiulis, A.; Liubsys, A. Short-Term Effects over Time of Endotracheal Suctioning on
Very Low Birth Weight Premature Infants with RDS. Children 2025, 12, 808. https://doi.org/10
.3390/ children12070808.

8. Musuku, P,; Meyer, K.; Pedroso, F.E.; Alkhoury, F.; Totapally, B.R. Clinical Characteristics and
Outcomes for Neonates with Respiratory Failure Referred for Extracorporeal Membrane Oxy-
genator (ECMO) Support. Children 2025, 12, 925. https:/ /doi.org/10.3390/ children12070925.

9. Patti, M.L.; Crapanzano, C.; Cerbo, R M.; Schena, E; La Rocca, A.; Cortesi, V.; Amelio, G.S,;
Ghirardello, S. Diaphragmatic Ultrasound in Neonates with Transient Tachypnea: Comparison
with Healthy Controls and Inter-Operator Reliability. Children 2026, 13, 24. https:/ /doi.org/10
.3390/ children13010024.

10. Budajaja, F; Lahage, N.; Hand, I.L. Non-Invasive Surfactant Administration in Preterm Infants.
Children 2026, 13, 150. https:/ /doi.org/10.3390/children13010150.

References

1.

Sweet, D.G.; Carnielli, V.P.; Greisen, G.; Hallman, M.; Klebermass-Schrehof, K.; Ozek, E.; Pas, A.T.; Plavka, R.; Roehr, C.C.;
Saugstad, O.D.; et al. European Consensus Guidelines on the Management of Respiratory Distress Syndrome: 2022 Update.
Neonatology 2023, 120, 3-23. [CrossRef] [PubMed]

SUPPORT Study Group. Early CPAP versus Surfactant in Extremely Preterm Infants. N. Engl. ]. Med. 2010, 362, 1970-1979.
[CrossRef] [PubMed]

Dargaville, P.A.; Kuschel, C.A.; Kamlin, C.O.F; Carlin, ].B.; Davis, P.G. Minimally Invasive Surfactant Therapy. Arch. Dis. Child.
Fetal Neonatal Ed. 2021, 98, F122-F126.

Aldana-Aguirre, ].C.; Pinto, M.; Featherstone, R.M.; Kumar, M. Less Invasive Surfactant Administration Versus Intubation for
Surfactant Delivery in Preterm Infants with Respiratory Distress Syndrome: A Systematic Review and Meta-Analysis. Arch. Dis.
Child.-Fetal Neonatal Ed. 2017, 102, F17-F23. [PubMed]

Polin, R.A.; Carlo, W.A. Surfactant Replacement Therapy for Preterm and Term Neonates. Pediatrics 2014, 133, 156-163. [CrossRef]
[PubMed]

Raimondi, F; Yousef, N.; Migliaro, F.; Capasso, L.; De Luca, D. Point-of-Care Lung Ultrasound in Neonatology. Pediatr. Res. 2021,
90, 524-531. [PubMed]

Ako, A.A; Ismaiel, A.; Rastogi, S. Electrical impedance tomography in neonates: A review. Pediatr. Res. 2025, 98, 431-441.
[CrossRef] [PubMed]

Jensen, E.A.; Dysart, K.; Gantz, M.G.; McDonald, S.; Bamat, N.A.; Keszler, M.; Kirpalani, H.; Laughon, M.M.; Poindexter, B.B.;
Duncan, A.F; et al. The Diagnosis of Bronchopulmonary Dysplasia in Very Preterm Infants: An Evidence-Based Approach. Am. J.
Respir. Crit. Care Med. 2019, 200, 751-759. [CrossRef] [PubMed]

Thébaud, B.; Goss, K.N.; Laughon, M.; Whitsett, J.A.,; Abman, S.H.; Steinhorn, RH.; Aschner, J.L.; Davis, PG,
McGrath-Morrow, S.A.; Soll, R.E; et al. Bronchopulmonary Dysplasia. Nat. Rev. Dis. Primers 2019, 5, 78. [CrossRef]
[PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https:/ /doi.org/10.3390/ children13070901


https://doi.org/10.3390/children12040424
https://doi.org/10.3390/children12040424
https://doi.org/10.3390/children12070808
https://doi.org/10.3390/children12070808
https://doi.org/10.3390/children12070925
https://doi.org/10.3390/children13010024
https://doi.org/10.3390/children13010024
https://doi.org/10.3390/children13010150
https://doi.org/10.1159/000528914
https://www.ncbi.nlm.nih.gov/pubmed/36863329
https://doi.org/10.1056/nejmoa0911783
https://www.ncbi.nlm.nih.gov/pubmed/20472939
https://www.ncbi.nlm.nih.gov/pubmed/27852668
https://doi.org/10.1542/peds.2013-3443
https://www.ncbi.nlm.nih.gov/pubmed/24379227
https://www.ncbi.nlm.nih.gov/pubmed/30127522
https://doi.org/10.1038/s41390-025-03929-x
https://www.ncbi.nlm.nih.gov/pubmed/39987341
https://doi.org/10.1164/rccm.201812-2348oc
https://www.ncbi.nlm.nih.gov/pubmed/30995069
https://doi.org/10.1038/s41572-019-0134-8
https://www.ncbi.nlm.nih.gov/pubmed/31727986
https://doi.org/10.3390/children13070901

	Introduction 
	The Evolution of Neonatal Respiratory Support 
	Surfactant Therapy 
	Precision Medicine and Future Perspectives 
	Conclusions 
	References

