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Abstract 

Background: Children with chronic tracheostomies should have the gases they 

inspire conditioned through warming and humidifying. The degree and most 

appropriate method of conditioning is debated.  

Methods: Two randomised cross-over studies with partial observer-blinding were 

conducted comparing the use of a heated humidifier (HH) to a heat and moisture 

exchanger (HME) during sleep: a short-term study involving 20 hours of each 

treatment and a long-term study involving ten weeks of each treatment. The 

short-term study was conducted to investigate immediate treatment difference 

and the long-term study to investigate whether short-term differences translated 

into long-term differences in major clinical outcomes.  At the time of assessment 

children in the short-term study were wearing the assigned treatment whereas in 

the long-term study all children were wearing the HME. Children were assessed 

in both studies for changes on clinical examination, airway secretion 

characteristics, airway inflammatory cytokine levels and occurrence of clinical 

events. Children in the long-term study also underwent mucociliary clearance 

(MCC) scans via inhaled radioaerosol. A parallel qualitative interview study was 

incorporated into the long-term study as well as assessment of parental and child 

quality of life. 

Results: Fifteen children were enrolled in the short-term study. In this study 

children had improved clinical examination findings when treated with HH 

compared to HME for respiratory rate (p = 0.038), oxygen saturations (p = 0.012), 

retractions (p= 0.011), wheeze (p = 0.020) and summary examination score (p < 

0.001). However, there was no difference in airway secretion characteristics, 

inflammatory cytokines or the frequency of required suctioning. Fourteen children 

were enrolled in the long-term study with two withdrawing prior to assessment. 

Fewer children in the long-term study had major clinical events (5 vs. 12, p = 
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0.005) when treated with HH compared to HME with trends toward fewer 

experiencing acute respiratory admissions (1 vs. 5, p = 0.069) and chest 

infections (4 vs. 9, p = 0.061). No significant differences between treatments 

were observed for MCC scans, clinical examination, airway secretion 

characteristics, inflammatory cytokines or quality of life questionnaires. Interviews 

revealed how parents managed their child’s health and balanced the difficulties of 

using technology against the benefits of treatment. 

Conclusion: The use of a HH compared to a HME resulted in short-term 

improvements in clinical examination findings and long-term improvements in the 

incidence of major clinical events.  
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