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Normal CFTR function 

http://www.cfgenetherapy.org.uk/cysticfibrosis/article/
What_causes_Cystic_Fibrosis 

 



Abnormal CFTR function 

http://www.cfgenetherapy.org.uk/cysticfibrosis/article/
What_causes_Cystic_Fibrosis 

 



Mucociliary clearance 
The importance of airway hydration 

 

Ratjen F NEJM 2006 



Airway surface liquid depletion in CF 

Ratjen F NEJM 2006 



Inflammation 

Mucus obstruction 

Infection 

Defective ion transport 

Defective mucociliary clearance  

Airway surface liquid depletion  

CFTR gene defect 

CF Pathophysiology 
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Antimicrobials 

Combination of hypothiocyanite and lactoferrin 

For treatment of MRSA 

Equivalence to nebulised aztreonam 
in phase 2 studies 



Mucociliary clearance 

Epithelial sodium channel  
(eNac) inhibitors 



Anti-inflammatory 
 

Reduces sputum neutrophil elastase  
and serum CRP 

Enhances resolution of inflammation 

Enhances resolution of inflammation 

Inhaled neutrophil elastase inhibitor 



https://news.cnrs.fr/articles/new-strategies-to-fight-cystic-fibrosis 
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Rowe SM et al., NEJM 2005 

Classes of CFTR Mutation 

>2000 mutations identified 
 
Class I Defective synthesis 
 
Class II  Defective processing 
 
Class III  Defective regulation 
 
Class IV  Defective conductance 
 
Class V  Reduced quantity 
 
Class VI Increased turnover 
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Frontiers in Pharmacology, Sep 2016 
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CFTR Modulators: Different Mechanisms of Action 

©2015 Vertex Pharmaceuticals Incorporated 
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CFTR Potentiators 
Increase chloride transport by potentiating the 
channel-open probability (or gating) of CFTR 
protein at the cell surface 

e.g., ivacaftor (VX-770) 

CFTR Correctors 
Increase chloride transport by increasing the 
quantity of functional CFTR delivered to the cell 
surface  

e.g., first generation (lumacaftor, tezacaftor); 
next generation (VX-440, VX-152, VX-659, 
VX-445) 

(e.g., G551D) 

(e.g., F508del) 



CFTR  
modulator 
development pipeline 

corrector 

corrector 

corrector 

corrector 

corrector 

corrector 

corrector 

potentiator 

enhances CFTR function 

amplifier 

repairs CFTR mRNA 

potentiator 
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Lancet Respiratory Medicine 2014 

Ivacaftor vs Placebo / G551D CF patients 



Lancet Respiratory Medicine 2014 



Lancet Respir Medicine 2016 

Lumacaftor / Ivacaftor in delF508 Homozygous CF patients 



Lancet Respiratory Medicine 2016 

Lumacaftor / Ivacaftor in delF508 Homozygous CF patients 



Lancet Respiratory Medicine 2016 

Lumacaftor /Ivacaftor in delF508 Homozygous CF patients 



N Engl J of Medicine, Nov 3, 2017 

Tezacaftor Ivacaftor in delF508 Homozygous CF patients 



N Engl J of Medicine, Nov 3, 2017 



N Engl J of Medicine, Nov 3, 2017 

Tezacaftor / Ivacaftor vs Ivacaftor vs Placebo in delF508 /RF CF patients 



Second generation 
correctors/combinations 

 ~10% increase in absolute predicted FEV1 

 Same as ivacaftor in G551D 
 

 Significant sweat chloride reductions 
 
 Phase 2 studies to determine optimum combinations 
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CFTR amplifier 

 Proteostasis, PTI-428 
 Novel class of action 
 Increases amount of 

CFTR protein 
substrate 



CFTR amplifier 
 Works in addition to 

other modulators 
 Part of Proteostasis 

pipeline 



Amplifier works across all classes of 
defect 
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Gene editing 

 Allows precise modification of genes 
 Early in vivo data promising 
 Barriers 
 Delivery in vivo 
 “Off target effects” 
 Ethical considerations 



Organoids  
 3D cell culture retaining some 

functions of the organ of origin 
 Intestinal organoids derived from 

rectal biopsies 
 Swell in the presence of forskolin 

if CFTR functioning 
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Dutta, Devanjali et al. 
Trends in Molecular Medicine , Volume 23 , Issue 5 , 393 - 
410 



Συμπερασματικά… 
 Πολλά νέα φάρμακα που αφορούν την συμπτωματική 

θεραπεία της νόσου βρίσκονται σε προχωρημένη φάση 
κλινικών μελετών 

 
  Έχει ανοίξει ο δρόμος της ΄΄εξατομικευμένης΄΄ θεραπείας της 

κυστικής ίνωσης (στόχος οι μεταλλάξεις του συγκεκριμένου 
ασθενούς) 

 
 Ενθαρρυντικά δεδομένα στην γονιδιακή θεραπεία 
 
 Νέες μέθοδοι για την αξιολόγηση της αποτελεσματικότητας 

των θεραπευτικών παρεμβάσεων 
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