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Cystic Fibrosis
• Commonest AR gene in Caucasians
• 1:25  carrier
• 1:2500 -3000 babies
• 3000 patients in Australia
• 70 000 world-wide
• 2000 gene mutations

• 150 disease causing





Ion Transport

Sodium
Water

Chloride

Normal Cell

Sodium Chloride

CF Cell

CFTR



Cystic Fibrosis Gene

Abnormal CFTR

Abnormal Salt Concentration

Inflammation Infection Thick Sputum

Lung Damage



13 year old



CFF2017



14 year old boy

16 year old sister

Same genotype
Both do no treatment







Treatment approaches

• Antibiotics 

• Nutrition

• Airway
clearance
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New treatment approaches
One size fits all





New treatment approaches
One size fits all



Cystic Fibrosis Foundation 2017



CFF 2017



High throughput screening
Identify chemical compounds in large chemical library 
that improve TARGET function

Chemical library with 
100s of thousands of 

chemicals

Screening test or assay for 
chemicals with desired 

ACTIVITY against TARGET: 
“Hits”

H2N SO2NHR

“Hits” are analyzed 
and optimized for 
drug development



VX-770
Ivacaftor (VX-770 aka Kalydeco) is a CFTR potentiator

In vitro enhanced G551D-CFTR and other mutant CFTR forms with defective channel 
gating

Fredrick Van Goor ECFC Dublin 2012



Increases airway surface liquid

Increases CBF to normal

VIP= vasoactive intestinal peptide

VX-770

PNAS 2009



>12 years of age

150mg BD Ivacaftor v placebo

N=84







$270 000 per year

Approved by PBS January 2015 
>1 G551D mutation



No effect in 
F508del



Orkambi
‐Ivacaftor

(VX770, 
potentiator)

‐Lumacaftor
(VX809, 
corrector)



Distribution of Change in ppFEV1 at Day 29 With 
VX-440 Triple Combination in F508del/MF 
Patients

Courtesy of Vertex 



How can we predict response?





Passaging
Drug screening 
Personalized treatments
Molecular assays 
Biobanking

Crypt Isolation and Organoid Culture

Feeder cells (Wnt3-a, Noggin, Rospondin) donated by 
Rob De Vries (Hubrecht), Jeff Beekman (UMCutrecht) and Calvn Cuo (stanford)

crypt-like
structures 

Internal
lumen

Rectal biopsy

Crypt isolation 

Proliferation, de novo stem cell formation and budding

CFTR: apical membrane 



CF AVATAR_ Research Studies

+ VX-770 (Ivacaftor)

Individual B

+ VX-770 (Ivacaftor)

Individual A





PBAC Decision July 2017



The way forward

Per Med. 2011 March ; 8(2): 161–173. doi:10.2217/pme.11.7.







Personalised CFTR Pharamacotherapeutic
Response Testing and Therapy in CF

• 38 year old man

• F508del/Ser1159Pro (poorly characterized mutation)

• Nasal spheroids and airway liquid interface monolayer

• Ivacaftor Lumicaftor responses
• CFTR-dependent swelling
• Short circuit potential difference

McCarthy C et al ERJ March 21, 2018 doi: 10.1183/13993003.02457-2017



Response to Ivacaftor and Lumicaftor

McCarthy C et al ERJ March 21, 2018 doi: 10.1183/13993003.02457-2017



Clinical response following Orkambi

McCarthy C et al ERJ March 21, 2018 doi: 10.1183/13993003.02457‐2017

Sweat test

Lung 
Function



www.cysticfibrosiscentre.org.au



Summary

‘the previous prediction of a median survival of 
>50 years of age for individuals born in 2000 
continues to look realistic, even in the absence 
of proven effective therapy”

Dodge JA ERJ 2007;29:522
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