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What was your research question? 
We propose to test a molecule designed ad hoc to mitigate the specific process of lung inflammation in people with CF (pwCF). The new molecule should be effective in arresting the damage of the pulmonary tissue produced by chronic inflammation without blunting the immune defenses against infection. In addition, the new molecule should not produce gastrointestinal adverse effects of the available anti-inflammatory drugs. 

Why is this important? 
Highly effective CFTR modulators only partially reduce pulmonary inflammation, which persists, damaging the airway tissue and favoring the recurrence of infective exacerbations. 
Although the anti-inflammatory drug ibuprofen was found to have a positive impact on CF lung function, it presents too many adverse effects being administered daily, such as gastrointestinal bleeding and ulcers. Thus, both people with CF who do not assume CFTR modulators and those already under this therapy will benefit from the association with an effective and safe anti-inflammatory drug, which is presently an unmet need.   

What did you do? 
We designed a series of molecules analogous to a previous highly effective anti-inflammatory one, termed TMA, which unfortunately presented safety limitations. Among the modified analogues synthetized to solve the safety concerns of TMA, we selected GY971, testing its efficacy in CF bronchial and nasal epithelial cells in vitro, in murine lungs and in zebrafish infected with Pseudomonas aeruginosa in vivo. At the same time, we performed preliminary safety assays to exclude mutagenicity, phototoxicity, cell death and alteration of enzymes involved in the gastrointestinal adverse effects of ibuprofen.
 
What did you find? 
GY971 consistently appears to mitigate inflammation without blunting the immune defenses against bacterial infection. Its mechanism of action is like that of ibuprofen, but it does not affect the enzyme system that produces gastrointestinal adverse effects. In parallel, the other preliminary safety assays excluded the limitations of the TMA molecule.  

What does this mean and reasons for caution? 
The pre-clinical data we collected indicate that GY971 promises to be an anti-inflammatory drug well-suited for pwCF, reproducing the beneficial mechanism of action already demonstrated with ibuprofen in the past in many clinical trials. However, the results obtained are mainly focused on efficacy at a pre-clinical stage; thus, the full toxicology investigation necessary for clinical trials is so far missing.  

What’s next? 
Extensive toxicology studies will be performed to ascertain the necessary safety of GY971, to be tested in clinical trials enrolling healthy subjects first, and afterwards pwCF. 
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