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Understanding and improving respiratory
care of preterm neonates
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Important aspects for medical students
and junior doctors



Developmental stages of the lung
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Stages of lung
davelopment
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NICU interventions disrupt clock Chronic airway disease

Bartman et al, J Clin Investig 2020



Atelectatic Yy ~ | Overdistended
alveoli .

Normal Lungs: Partially Atelectatic Lung:
Inspiration Inspiration



Lung injury after only 2 h of ventilation!tgenemag

Static lung compliance
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Protective ventilation reduces inflammation exceient & caring
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Protective ventilation reduces inflammation exceient & caring
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Incorporate external evidence

* Respiratory care is not a personal playground

 Qur clinical studies (observational, RCT, systematic review)

* Ventilation modalities, trigger mechanisms
* Prevention and prediction of chronic lung disease

* So much more evidence out there!

* Annual entry-level course on evidence-based medicine (EBM) for junior
doctors at UKBB
* Twice weekly EBM bedside teaching rounds for students and doctors

Schulzke & Stocklin, Paediatr Anaesth 2022; Schulzke et al. J Pediatr 2015; Schulzke et al. Cochrane Lib 2014)
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Important aspects for
clinicians/neonatologists
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Tidal volume - one size fits all?

Dead space to tidal volume ratio
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PEEP — physiological basis

PEEP cmH,0
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Zannin et al.,

Pediatr Res 2019



PEEP titration tool under development UBBg

EIT: Optimal volume distribution FOT: Optimal compliance

RCUTRONIC




It’s not over after leaving the NICU UBB

> Eur Respir J. 2020 Jan 2;55(1):1900788. doi: 10.1183/13993003.00788-2019. Print 2020 Jan.

European Respiratory Society guideline on long-term
management of children with bronchopulmonary
dysplasia
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Important aspects for researchers
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“It is difficult to make predictions,
especially about the future”

Old Danish proverb




u<BB

Mathematical prediction tools

Sample entropy (SampEn)
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bars are

r(SD)

=

B A4; = number of matches of length m+1 with ith template

© B; = number of matches of length m with ith template

ApEn = E-log (1+4,)/(1+B;)
SampEn = -log ((£4,)/(ZB;)) = <log A/B

For regular, repeating data, 4/B nears 1 and entropy nears 0.

Age day \

Crash

Lake et al., Am J Physiol Regul Integr Comp Physiol 2002
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Predicting duration of respiratory support  exceient & carng

° p<0.001

Mean sample entropy
4

Duration of respiratory support, log(h)

Jost et al., Pediatr Res 2019
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