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What was your research question? 
Does Trikafta/Kaftrio (elexacaftor/tezacaftor/ivacaftor; ETI) therapy change the pattern of chemicals in the breath of children with CF, measured using a device called an electronic nose?

Why is this important? 
In cystic fibrosis, lung infections are major causes of illness. Monitoring infection usually requires expectorated sputum, which many patients, especially after starting treatments like Trikafta/Kaftrio (ETI), can no longer produce easily. Breath analysis offers a simple, non-invasive alternative. Electronic nose technology can detect patterns of chemicals in exhaled air, so called breath profiles, and may help identify infections with bacteria such as Staphylococcus aureus or Pseudomonas aeruginosa. It is unclear whether the new CF drug ETI, changes breath profiles. Understanding this, however, is important and whether breath analysis remains useful in CF patients receiving modulator therapies.

What did you do?
We followed over 60 children with CF before and after starting Trikafta/Kaftrio (ETI) and measured their breath profiles using an electronic nose device (SpiroNose) at three time points: before, after 3 months, and after more than 6 months on ETI therapy. In addition, we compared breath profiles of CF children to those of healthy children.

What did you find? 
Treatment with Trikafta/Kaftrio (ETI) improved clinical outcomes such as lung function, nutrition, and sweat chloride levels. However, the electronic nose did not detect any significant change in breath profiles over time. In a subgroup analysis of those study participants with persistent Staphylococcus aureus airway infection, exhaled breath profiles remained stable over time, confirming the stability of the electronic Nose signal. Importantly, breath analysis could still distinguish children with CF from healthy controls both before and after ETI treatment. 

What does this mean and reasons for caution? 
These findings suggest that breath patterns measured by the electronic nose remain stable after starting Trikafta/Kaftrio (ETI) treatment. This may mean that the device detects features of the disease such as infection status rather than treatment effects by CFTR modulators. However, this does not mean that infection or inflammation do not change with ETI therapy, as changes may simply not be captured by this type of device. Also, the electronic nose measures patterns of chemical mixtures rather than individual chemicals, which may limit its sensitivity to subtle changes.

What’s next? 
Future studies should explore whether other methods of breath analysis can detect treatment-related changes in breath profiles and whether electronic nose technology can be reliably used to monitor infections with pathogens such as Staphylococcus aureus or Pseudomonas aeruginosa in patients receiving modern CF therapies like Trikafta/Kaftrio (ETI).

Original manuscript citation in PubMed:
https://pubmed.ncbi.nlm.nih.gov/41881763/
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