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Pseudomonas aeruginosa Diversification during Infection Development in Cystic Fibrosis Lungs—A Review 

Ana Margarida Sousa and Maria Olívia Pereira, Pathogens 2014, 3(3), 680-703
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Iron acquisition by P. aeruginosa

Targeting iron uptake to control Pseudomonas aeruginosa infections in cystic fibrosis

Daniel J. Smith, Iain L. Lamont, Greg J. Anderson and David W. Reid, Eur Respir J 2013; 42: 1723–1736
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Effect of iron levels on Pseudomonas aeruginosa
growth and biofilm formation under aerobic and 

anaerobic conditions
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Effect of iron levels on 
growth and biofilm formation

FeCl3 concentrations (mM)

P < 0.05
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• Under both atmospheres, the level of growth 
increased as the iron concentration increased

• Iron requirements for growth and biofilm 
formation were higher under anaerobic 
conditions

• Too much iron is detrimental to biofilm 
formation

Conclusion
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• This study investigated the effects of limiting iron 
levels as a strategy for preventing/disrupting 

• Use of intravenous (IV) iron in Cystic fibrosis (CF) 
patients, with Pseudomonas aeruginosa and iron 
deficiency
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• Hemoglobin (g/dL) 

pre-IV iron median 10.2 ,                                                       
day-5 - post iron - median 11.1 ,(p-value 0.004)

• MCV (fl) 

pre-IV iron median 77.6

day-5 – post iron median 79.7 ,(p-value 0.004)
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Limitations

• A small number of participants

• How to assess iron deficiency

• “True” iron deficient anaemia and the anaemia of 
chronic disease caused by inflammation 
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Day 5
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Result

• IV iron may be useful among CF patients with 
iron deficiency

• Clinical deterioration 3–5 days after IV iron 
administration among CF patients hospitalised 
with CF respiratory exacerbation
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• Caution when using IV iron during exacerbation

• Safer to use IV iron at the end of the antibiotics 
course

• Extending the antibiotics course for about 7 
days after administration of IV iron to cover for 
potential clinical deterioration

Conclusion
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Take home….

ESPEN-ESPGHAN-ECFS guidelines on nutrition care for infants, children, and adults with cystic fibrosis.                      

• Treat the inflammation rather than to 
supplement iron!

• Iron deficiency anemia and anemia of chronic 
inflammation
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Targeting bacterial iron acquisition as 
a therapeutic strategy

• Iron chelators

• Iron mimetics – Gallium(      )

Targeting iron uptake to control Pseudomonas aeruginosa infections in cystic fibrosis

Daniel J. Smith, Iain L. Lamont, Greg J. Anderson and David W. Eur Respir J 2013; 42: 1723–1736

3Ga

Biological iron chelators

Synthetic iron chelators
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Questions for discussion

• Should we supplement our patients with iron

• Mode of administration

• Under which (hemoglobin, Ferritin) level  
should we supplement 

• Patients without pseudomonas aeruginosa 
should we be more liberal in supplement 

https://www.google.co.il/imgres?imgurl=http%3A%2F%2Fsites.psu.edu%2Fhdfs004hove%2Ffiles%2F2015%2F08%2FDiscussion.png&imgrefurl=http%3A%2F%2Fsites.psu.edu%2Fhdfs004hove%2Fblog-post-5%2F&docid=ju3DgXgneXxNNM&tbnid=BuLwB7kAqw7l6M%3A&vet=1&w=920&h=560&safe=active&bih=933&biw=1680&ved=0ahUKEwjz5pHVk_rWAhULfhoKHe5vBjIQMwgmKAMwAw&iact=c&ictx=1
https://www.google.co.il/imgres?imgurl=http%3A%2F%2Fsites.psu.edu%2Fhdfs004hove%2Ffiles%2F2015%2F08%2FDiscussion.png&imgrefurl=http%3A%2F%2Fsites.psu.edu%2Fhdfs004hove%2Fblog-post-5%2F&docid=ju3DgXgneXxNNM&tbnid=BuLwB7kAqw7l6M%3A&vet=1&w=920&h=560&safe=active&bih=933&biw=1680&ved=0ahUKEwjz5pHVk_rWAhULfhoKHe5vBjIQMwgmKAMwAw&iact=c&ictx=1
https://www.google.co.il/imgres?imgurl=http%3A%2F%2Fsites.psu.edu%2Fhdfs004hove%2Ffiles%2F2015%2F08%2FDiscussion.png&imgrefurl=http%3A%2F%2Fsites.psu.edu%2Fhdfs004hove%2Fblog-post-5%2F&docid=ju3DgXgneXxNNM&tbnid=BuLwB7kAqw7l6M%3A&vet=1&w=920&h=560&safe=active&bih=933&biw=1680&ved=0ahUKEwjz5pHVk_rWAhULfhoKHe5vBjIQMwgmKAMwAw&iact=c&ictx=1
https://www.google.co.il/imgres?imgurl=http%3A%2F%2Fsites.psu.edu%2Fhdfs004hove%2Ffiles%2F2015%2F08%2FDiscussion.png&imgrefurl=http%3A%2F%2Fsites.psu.edu%2Fhdfs004hove%2Fblog-post-5%2F&docid=ju3DgXgneXxNNM&tbnid=BuLwB7kAqw7l6M%3A&vet=1&w=920&h=560&safe=active&bih=933&biw=1680&ved=0ahUKEwjz5pHVk_rWAhULfhoKHe5vBjIQMwgmKAMwAw&iact=c&ictx=1
https://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjcx4Xmk_rWAhXBAxoKHehdBPIQjRwIBw&url=https%3A%2F%2Fs3.amazonaws.com%2Ffiles.haikulearning.com%2Fdata%2Fcue%2Fminisite_3906591%2F8434529cbe%2FModule_4%2FModule_46.html&psig=AOvVaw25vNXnj1Z-3IhRwii3_mBU&ust=1508415474357420
https://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjcx4Xmk_rWAhXBAxoKHehdBPIQjRwIBw&url=https%3A%2F%2Fs3.amazonaws.com%2Ffiles.haikulearning.com%2Fdata%2Fcue%2Fminisite_3906591%2F8434529cbe%2FModule_4%2FModule_46.html&psig=AOvVaw25vNXnj1Z-3IhRwii3_mBU&ust=1508415474357420
https://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjcx4Xmk_rWAhXBAxoKHehdBPIQjRwIBw&url=https%3A%2F%2Fs3.amazonaws.com%2Ffiles.haikulearning.com%2Fdata%2Fcue%2Fminisite_3906591%2F8434529cbe%2FModule_4%2FModule_46.html&psig=AOvVaw25vNXnj1Z-3IhRwii3_mBU&ust=1508415474357420
https://www.google.co.il/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjcx4Xmk_rWAhXBAxoKHehdBPIQjRwIBw&url=https%3A%2F%2Fs3.amazonaws.com%2Ffiles.haikulearning.com%2Fdata%2Fcue%2Fminisite_3906591%2F8434529cbe%2FModule_4%2FModule_46.html&psig=AOvVaw25vNXnj1Z-3IhRwii3_mBU&ust=1508415474357420
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Thank you


