
 

Discovery shows how mucus build-up, not
infections, triggers cystic fibrosis lung
damage
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Right: Flakes from non-CF samples typically were composed of mucins
organized in a thin, filamentous architecture, whereas CF flakes (Left) exhibited
mucins with a more granular, condensed appearance. Credit: Camille Ehre Lab,
UNC School of Medicine

The build-up of abnormally thick mucus and the associated
inflammation appear to be the initiating cause of damage to the lungs of
children with cystic fibrosis (CF), rather than bacterial infections,
according to a UNC School of Medicine study published in Science
Translational Medicine.
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The research suggests that doctors might be able to delay the onset of
lung disease in young children born with CF, and possibly allow them to
live significantly longer. The key would be to use early treatments that
thin out mucus.

"How lung disease starts in the youngest kids with CF hasn't been well
understood, but with this study we can see what processes come first and
develop strategies to target them to help patients," said co-first author
Charles R. Esther, Jr., MD, Ph.D., professor of pediatrics at the UNC
School of Medicine and member of the UNC Marsico Lung Institute.

More than 30,000 people in the United States have CF, a genetic
disorder that leads to the production of abnormally thick mucus in the
lungs and windpipe. Children with CF are born with mostly normal lung
functions, but eventually develop lung inflammation, recurrent bacterial
pneumonia, and progressive scar-like changes to lung tissue. Life
expectancy for CF patients is less than 40 years.

Understanding the first stages of the CF disease process in the lungs
would, in principle, allow researchers to develop early treatments to
delay or prevent that disease process. But studying early CF has been
very challenging, in part because animal models of CF do a poor job of
mimicking the human disease.

Esther, co-first author Marianne Muhlebach, MD, professor of
pediatrics at the UNC School of Medicine, and a multidisciplinary group
of researchers at UNC-Chapel Hill—collaborating with Australian
researchers led by Dr. Stephen Stick—looked not at animal models but
at CF patients themselves. The researchers analyzed the contents of
"lavage" fluid that had been used to rinse the lungs of 46 young children
with CF as part of an Australian clinical study, and compared the
samples to lavage fluid from 16 other Australian children with asthma
and other non-CF airway ailments.
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Bacterial infection has been suspected as an early driver of lung damage
in CF, but the researchers found little evidence of bacteria in the young
CF patients' lavage fluids. In fact, they found more bacteria on average
in the non-CF samples.

  
 

  

Microscopic images comparing mucus flakes from a healthy subject (left) to a
flake from a patient with cystic fibrosis (right). Credit: C.R. Esther et al.,
Science Translational Medicine (2019)

Here's the key difference: the CF samples contained more evidence of
mucus, implying that CF causes patients to produce or accumulate more
of it. Also, the CF mucus was much more likely to be a more solid
"flake" form with a high concentration of proteins called mucins.

And here's another important finding: areas of the CF lungs where
serious damage had not yet occurred still featured an abnormally high
concentration of mucins and signs of inflammation, even without strong
evidence of infection.

Esther, Muhlebach, and colleagues now hypothesize that in young CF
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patients, mucus that is secreted—as it should be during ordinary viral
respiratory infections—isn't fully cleared because it is abnormally thick.
It builds up in the airway and creates a low-oxygen condition in airway-
lining cells. This triggers inflammation, which stimulates more mucus
secretion and more inflammation.

This "positive feedback loop" ultimately results in scarring and
progressive loss of lung function. Recurrent infections with dangerous
bacteria begin at some point during this process and worsen the disease
course. But those infections, the researchers say, are likely not the
earliest drivers of lung damage.

The finding that lung inflammation in CF children appears to result
initially from thick airway mucus, not bacterial infection, suggests that
early mucus-thinning interventions might delay the course of the disease.

The study investigators tested several prospective mucus-thinning
compounds on the mucin flakes isolated from the CF lavage samples.
They found that two FDA-approved drugs, DNase and N-acetylcysteine,
which are used as mucus-thinners in CF patients, did not work well in
dissolving the flakes. A third compound, dithiothreitol, did work well
but is too toxic for human use. An experimental compound called
P2062, developed by UNC researchers in collaboration with biotech
company Parion Sciences, also appeared to work well at reducing mucin
flakes though it has not yet been tested in people.

"We are now trying to find new therapeutic agents that could help
remove these flakes in CF patients," Esther said.

  More information: C.R. Esther el al., "Mucus accumulation in the
lungs precedes structural changes and infection in children with cystic
fibrosis," Science Translational Medicine (2019).
stm.sciencemag.org/lookup/doi/ … scitranslmed.aav3488

4/5

https://medicalxpress.com/tags/lung/
http://stm.sciencemag.org/lookup/doi/10.1126/scitranslmed.aav3488


 

Provided by University of North Carolina Health Care

Citation: Discovery shows how mucus build-up, not infections, triggers cystic fibrosis lung
damage (2019, April 3) retrieved 5 May 2024 from 
https://medicalxpress.com/news/2019-04-discovery-mucus-build-up-infections-triggers.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

https://medicalxpress.com/news/2019-04-discovery-mucus-build-up-infections-triggers.html
http://www.tcpdf.org

