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Cystic Fibrosis is a life-shortening

genetic diseaseMedian predicted age of survival in 2018 

was 52 years

Live

r

Pancreas 

GI 

tract

Sinus

Reproductive

tract

Lung



Cystic Fibrosis Transmembrane conductance Regulator

cff.org



Marson FAL Front Pharmacol 2017
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Cystic Fibrosis Conductance Regulator (CFTR) protein

channel

Reduction of Chloride transport outside the epithelial
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• Gram-negative 

organisms

• Opportunistic

pathogens ubiquitously

distributed in nature 

• Biofilms that can 

protect from both host

defenses and 

antibiotics

• Expression of 

virulence factors

regulated in a cell

density-dependent

manner



• Transmission between patients of an antibiotic-

resistant strain of PA was first documented in the 

CF center in Copenhagen in 1986 (Pedersen SS 1986)

• In 1996 a beta-lactam resistant clone of PA was

responsible for an outbreak in a CF center in 

Liverpool called the “Liverpool Epidemic Strain” 

(Al-Aloul M 2004)

Pseudomonas aeruginosa, PA



Center A: infants diagnosed with CF 

were segregated from adults.

Center B: infants diagnosed with CF 

were integrated with older CF patients

in the regular CF clinics, they used a 

common waiting room throughout the 

study, and the center was small.

The median time from diagnosis by 

newborn screening to PA acquisition

was 289 weeks in the center which

employed segregation vs 52 weeks in 

the center which did not.



Emerson J 2022

AIM: to determine prognostic indicators of 8-year mortality

and morbidity in young children with CF.

Lower FEV1 and weight percentile at follow-up.

N= 3323, 1-5 yrs.



• B. cenocepacia and B. 

multivorans

• Distinct lipopolysaccharide

implicated in resistance to 

antibiotics

• Secretion of a number of 

factors, such as catalases, 

proteases and siderophores, 

which can help to evade the 

host's defenses

Burkholderia cepacea

Burkholderia cepacea

syndrome

Acute, necrotizing

pneumonia with elevated

mortality rate, 

characterized by high 

fever, bacteremia, and 

rapidly progressive 

respiratory failure

Responsible of outbreaks

in hospital and in the CF 

community  





France MW 2008

21%

5%





Acquisition can occur through: 

• From the environmental reservoirs (soil and 

water)

• Person-to-person transmission

• airborne transmission during coughing and 

nebulization

• contaminated hands of patients or health

professionals  can be transmitted by shaking hands

for up to 180 min (Bryant JM 2016)

• From the healthcare environment

• contaminated nebulizers (Doring G 1996)

• respiratory filters are effective at preventing the 

passage of pathogens into the spirometer (Unstead M 

Sources of infection

Rowbotham NJ 2019



Burkholderia prevalence

Serbia

Russia
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Effect of CFTR modulators on MDR bacteria

ETI: Elexacaftor-Tezacaftor-Ivacaftor
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• Personal hygiene methods such as handwashing

and hand sanitizer.

• Cohort segregation of CF patients (based on 

carrier status of organisms)  different days

and different rooms of examination.

• Individual segregation of CF patients (single 

rooms when admitted, space and better

provision of hygienic precautions, disposable

equipment to visit the patient).

• Avoid waiting area

• Limitation of social events.

Infection prevention and control (the patient



• Wearing personal protective equipment such as

gloves, gowns, and masks by both patients and 

health-care workers.

• Cleaning and disinfection of areas and 

equipment.

• Education of patients and staff.

• Bacterial culture of sputum or swab every 3 

months to monitor the patient.

• Telehealth to reduce face to face contact and 

cross-infection risk.

Infection prevention and control (the operator)




