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What was your research question? 
We wanted to know whether we could use patterns of gene expression (i.e., what gene get 
turned on or off) in bloods cells called neutrophils to identify patients with CF who are about 
to experience worsening of their lung disease.  Neutrophils are very sensitive indicators of 
potential bacterial infection.   

 
Why is this important? 
Periods of worsening lung disease (so called "CF pulmonary exacerbations" - CFPE) are one of 
the factors contributing to irreversible lung damage in people with CF. We are hoping that, 
by detecting CFPE earlier, before symptoms arise, we can reduce the amount of lung damage 
done by CFPE.   
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What did you do? 
We looked at the patterns of gene expression in neutrophils in patients with CF who were 
admitted to the hospital for CFPE.  Then, we repeated those studies after the patients were 
treated and were getting better. Our thinking was that those genes that changed over that 
time period would be good ones to monitor in the future.  The other thing we did was look at 
the entire pattern of gene expression before and after treatment using a mathematic 
technique called "machine learning."   

 
What did you find? 
We found lots of potential "candidates" for things we might monitor to try to detect CFPE 
earlier.  However, there was a lot of variation between patients, making it hard to develop so-
called "biomarkers" that would work for everybody. However, when we analyzed the data 
using machine learning, it was a lot easier to identify active CFPE compared to patients who 
were recovering.  We then showed we could do this on a small blood sample. 

 
What does this mean and reasons for caution? 
The machine learning approach outperformed what other groups have been able to do along 
these lines, but it requires special skill that a typical hospital laboratory wouldn't have.  Also, 
we found that 2 weeks wasn't a sufficiently long time between the collection of specimens, 
so we still don't know what the best "biomarkers" are or will be.   

 
What’s next? 
We need to repeat this study in a much larger group of patients and wait longer before 
collecting the second sample.   
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