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A Cure for All: Leaving No One Behind 

Assuring Effective Therapies for All 
Patients with Cystic Fibrosis 



Cystic Fibrosis lung disease 
-pathogenesis and targets for therapy- 

Gene mutations 

 CFTR quantity   CFTR function 

Abnormal ASL 

Impaired MCC 

Progressive, irreversible lung damage 

Respiratory failure 

Obstruction Infection Inflammation 

New treatments address 
underlying CF defect 

More specific, targeted 

Current treatments address 
downstream complications 

of CF defect 
 
 



Current US CF genotypes with approved CFTR modulators 
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IVACAFTOR 

• Approvato e rimborsato per i pazienti con mutazioni di classe III (gating) G551D, 
G1244E, G1349D, G178R, G551S, G970R, S1251N, S1255P, S549N, S549R o una 
mutazione R117H in almeno un allele del gene CFTR di età pari o superiore a 6 anni 

• L’estensione dell’impiego di Kalydeco alle età comprese nella fascia 2-5 anni è stata 
validata dall’European Medicines Agency (EMA) e l’Agenzia Italiana per i Farmaci 
(AIFA) ha classificato Il farmaco con l’autorizzazione alla commercializzazione e la 
classificazione in fascia Cnn (C non negoziata) 

 



Ivacaftor (2) 

• Uso in pazienti con mutazioni di classe IV e V: 2789+5G->A, D110E, R352Q, A1067T, 
3849+10kbC->T, D110H, A455E, R1070Q, 3272-26A->G, R117C, D579G, R1070W, 
711+3A->G, E193K, S945L, F1074L, E56K, L206W, S977F, D1152H, P67L, P205S, 
F1052V, D1270N, R74W, R347H, K1060T 

• Case report (Respir Med Case Rep 2016 Oct 18;19:193-195. eCollection 2016.) 

• Studio in corso 



Long-term lumacaftor/ivacaftor benefit in F508del homozygotes 

Presented by Mike Konstan at Workshop 07 and Poster #180 



Long-term lumacaftor/ivacaftor benefit 
in F508del homozygotes 

Presented by Mike Konstan at Workshop 07 and Poster #180 



Orkambi per i bambini 6-11 anni 



 



ORKAMBI (pazienti F508del OMOZIGOTI) 
• In corso programma «uso compassionevole» per circa 170 pazienti; l’uso 

compassionevole non si interrompe finché il farmaco non sarà approvato per la 
rimborsabilità 

• Per i pazienti dai 12 anni di età in su il farmaco è approvato in classe Cnn 

 
Basilicata - Circolare regionale 22.09.2014 
Erogazione farmaci classe C (nn) 
Con riferimento al Decreto Balduzzi (D.L. n. 158 dd 13.09.201.2., art. 12, 
comma 5, convertito in Legge n.189 dell'8.11.2012), che, relativamente ai 
farmaci approvati eon procedura centralizzata, ha previsto un immediato 
accesto degli stessi al mercato prima del completamento delle procedure di 
negozlazione del prezzo e di (eventuale) rimborsabilità del farmaco da parte 
dell'AlFA, determinando di fatto una "nuova” fascia di non rimborsabilità 
denomita C (nn} (non-negoziata, per l'appumto), lo scrivente Ufficio 
comunica quanto segue: 
- Nelle more di quanto verrà stabilito dall'AlFA, la dispensazione dci farmaci 
C(nn) deve essere valutata caso per caso, esclusivamente in presenza di 
apposita e chiara relazione del medico specialista prescrittore, supportata 
da idonea documentazione scientifica, opportunamente validata dal 
Direttore Sanitario della Azienda Sanitaria 
e/o Ospedale di cura di concerto con il Direttore Sanitario della Azienda 
Sanitaria territorialmente competente, e da cui si evinca, tra l'altro, 
l’indispensabilità del trattamento terapeutico e ehe per tali i farmaci non vi 
è alcuna alternativa. La presente disposizione vale per i residenti della 
Regione Basilicata Si invia le SS..LL. in indirizzo a dare ampia e tempestiva 
comunicazione a tutti soggetti interessati. 



Emerging (next-generation) F508del corrector molecules 
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Today, the available corrector for F508del variants (lumacaftor + 

ivacaftor) is not as effective at restoring CFTR activity as ivacaftor is for 

gating mutations 

Next-generation F508del correctors promise to be more effective 



Emerging (next-generation) F508del corrector molecules 



Sponsor Drug Name Class R&D Stage 

Genzyme   2nd gen corrector Discovery 

Reata 2nd gen corrector Discovery 

Parion 2nd gen corrector Discovery 
Flatley FDL176 potentiator Pre-Clinical 

Pfizer potentiator Pre-clinical 

Pfizer corrector Pre-clinical 
Proteostasis PTI-428 amplifier Ph 1 
Galapagos-Abbvie GLPG2451 potentiator Ph 1 
Galapagos-Abbvie GLPG2222 corrector Ph 1  
Galapagos-Abbvie GLPG2665 corrector Ph 1 
Novartis QBW267 corrector potentiator Ph 1 
Concert Pharma CTP-656 potentiator Ph 2 
Bayer BAY 63-2521 corrector Ph 2 
Flatley FDL169 1st gen corrector Ph 2 
Nivalis N91115 GSNOR inhibitor Ph 2 
Vertex VX-152 2nd gen corrector Ph 2 
Galapagos-Abbvie GLPG1837 corrector Ph 2 
Vertex VX-440 2nd gen corrector Ph 2 
Vertex VX-661 1st gen corrector Ph 3 
Vertex ivacaftor (VX-770) potentiator Available to Patients 
Vertex lumacaftor (VX-809)  1st gen corrector Available to Patients 

Modulator pipeline is diversified and very robust 



Approaches to increasing CFTR activity 

Increase the opening time of CFTR protein resulting in 

greater ion flow 
• Potentiators 

Prolong presence of CFTR protein 
• GSNOR inhibitors 

Facilitate processing and trafficking of CFTR protein 

• Correctors 

• Next-generation correctors 

Increase the amount of immature CFTR protein 

• Gene therapy 

• DNA editing 

• mRNA editing 

• Read-through premature stop codons 

• Amplifiers (increased translation) 

ivacaftor 

lumacaftor 

ataluren 

Figure adapted from Po-Shun Lee (Proteostasis) 



Several programs specifically targeting  
premature truncation or “X” mutations  

• PTC Therapeutics - Ataluren - Primarily a read-through agent 

• Initial trial indicated interference with tobramycin 

• Second trial now concluding, data expected early 2017 

• Southern Research Institute/University of Alabama, Birmingham 

• Pilot program 2014 identified several promising compounds 

• Initiated new high throughput screening program  in 2015 

• CFFT laboratory  (Lexington, MA) 

• Major expansion in 2015 to accommodate new initiatives 

• Nonsense mutations, gene editing, stem cell biology are priorities 

• Approximately 50% of effort is directed towards X-variant therapy 

• Numerous other pharmaceutical and academic groups 

Developing drugs that read through the nonsense mutation to generate functional CFTR protein 



Ataluren (per le mutazioni che terminano in X) 

Results Patients not receiving chronic inhaled tobramycin (non-TOBI; n=146), showed: 
•  a 5.7% difference in relative ppFEV1 between ataluren and placebo (−0.7% vs −6.4%; p=0.0082) 
• 40% fewer exacerbations (1.42 vs 2.18; p=0.0061).  
Non-TOBI patients ≥6 to <18 years old (n=42) showed: 
•  an 8.2% difference in relative ppFEV1 between ataluren and placebo (4.9% vs −3.3%; p=0.026)  
•  60% lower exacerbation rate favoring ataluren (p=0.030). 

European Respiratory Journal 48(suppl 60):PA4869 · September 2016 

Lancet Respir Med. 2014 Jul;2(7):539-47. 

https://www.ncbi.nlm.nih.gov/pubmed/24836205
https://www.ncbi.nlm.nih.gov/pubmed/24836205
https://www.ncbi.nlm.nih.gov/pubmed/24836205
https://www.ncbi.nlm.nih.gov/pubmed/24836205
https://www.ncbi.nlm.nih.gov/pubmed/24836205


QR-010 (mRNA editing) 



QR-010 (mRNA editing) 



Mucociliary Clearance- and Airway Surface Liquid-focused programs 
A Robust Pipeline with Available Agents  

and New Compounds under Clinical Development 
Clinical 
• Hypertonic saline – available to patients 
• Pulmozyme – available to patients 
• Algipharma (OligoG) – Phase 2 
• Novartis (ENaC inhibition) – Phase 2 
• Parion/Vertex (VX-371) – Phase 2 
• Pharmaxis (mannitol) – Phase 3  
• Protalix (DNase) – Phase 1 

• Spyryx (SPX-101) – Phase 1 
 
Preclinical 
• University of Iowa (THAM)  
• Ionis (ENaC inhibition) 
• OrPro (recombinant thioredoxin) 
• Silurian (brevenal)  
• Synedgen (SYGN113) 

 
 
 

hydrators mucolytics ENaC inhibitors 



ENaC inhibition 



Algipharma (OligoG) – Phase 2 
 



Algipharma (OligoG) – Phase 2 
 



Expanding the CF antimicrobial armamentarium 

• Additional inhaled antimicrobials 
– Inhaled fosfomycin/tobramycin (FTI) inhalation solution 

• Preparing for Phase 3 (CURx) 

– Dry-powder vancomycin for chronic MRSA 
• Preparing for Phase 3 (Savara) 

– Inhaled levofloxacin (approved in Canada and EU)  
• Preparing NDA (Raptor) 

– Alaxia (nebulized OSCN-/lactoferrin) 
• For Burkholderia  spp. Eradication (Alaxia) 

 

• Systemic antimicrobials 
– Gallium (IGNITE study) 

• Phase 2 IV trial is now enrolling 

 

Also includes other programs targeting  multi-drug resistant Pseudomonas, non-tuberculous mycobacteria,  

B. cepacia complex and MRSA.  



ALX-009 
ALX-009 is a first-in class orphan drug candidate for Cystic Fibrosis (CF) patients. 

Esso consiste nella combinazione di due sostanze endogene, hypothiocyanite (OSCN-) e lattoferrina, dotate di 
proprietà antimicrobiche. ALX-009 si presenta come una soluzione per inalazione.  
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Single dose IP Ga also prevented 
death, even given 12 h after infection 
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Ga was safe and showed an efficacy 
signal in CF patients 

C. Goss,  D. Hornick, N. Lechtzin, P. Singh 



Emerging CF anti-inflammatory treatments 
• Celtaxsys CTX-4430 

– Oral inhibitor of Leukotriene A4 Hydrolase (LTA4H) 

– Reduces neutrophil infiltration and neutrophil elastase 

• Corbus JBT-101 
– Novel mechanism: cannabinoid type 2 receptor (CB2) agonist  

– Reduces pro-inflammatory mediators and induces anti-inflammatory cytokines 

• Laurent LAU-7B 
– Oral corrector of AA/DHA imbalance  

– Reduces inflammatory fatty acid imbalance described for CF 

• Gilead GS-5745  
– MMP-9 antibody 

– Binds pro-inflammatory mediator present in CF sputum and lung 

• Polyphor POL-6014 
– Potent inhaled human neutrophil elastase (HNE) inhibitor 

 



Don’t forget the downstream improvements as well 

fosfomycin/tobramycin 

gallium 

dry powder vancomycin 

inhaled NO 
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PRX-110 



Gli organoidi 



Pazienti con le stesse mutazioni sono diversi fra loro 




