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Do all roads lead to adult care?

Images provided by speaker.



Epidemiology

• CF is the most common lethal inherited disease 
among the Caucasian population1,2 

• Incidence in the EU: ∼1 in 3,000 live births, 
with Ireland having the highest incidence 
of 1 in ∼1,400 live births3,4 

• Incidence varies according to ethnicity, with the
lowest incidence rates among African American 
(1 in 15,000 to 20,000) and Asian populations5,6

• Data are missing for some regions of the world7

• The largest collection of epidemiological data for 
CF across Europe is the EU registry by the European 
Cystic Fibrosis Society (ECFS):8 www.ecfs.eu

CF, cystic fibrosis; EU, European Union; ECFS, European Cystic Fibrosis Society. 
1. Cutting GR. Annu Rev Genomics Hum Genet. 2005;6:237–60; 2. Sibley CD, et al. Future Microbiol. 2006;1:53–61; 3. Kumar S, et al. Eur J Intern Med. 2014;25:803–7; 4. Farrell P, et al. Ir Med J. 2007;100:557–60; 
6. Hangul M, et al. Balkan Med J. 2019;36:179–83; 7. Chen Q, et al. Anim Models Exp Med. 2021;4:220–32; 8. European Cystic Fibrosis Society. Introduction. Available from: https://www.ecfs.eu/ecfspr. Accessed September 
2023; 9. Scotet V, et al. Int J Neonatal Screen. 2020;6:18.

Incidence of CF across Europe

Figure from Scotet et al. 2020.9

http://www.ecfs.eu/
https://www.ecfs.eu/ecfspr
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Group A countries contributed 
data to the ECFS Patient 

Registry, with ≥85% coverage 
of their national CF population 

and with longitudinal data 
for ≥4 years

The predicted increase in CF 
among adults during the next 
decade indicates that more 

adult CF services throughout 
Europe are urgently required

The forecast for the number 
of adults and children with CF 

by 2015, 2020 and 2025 
was predicted*

Future trends in CF demography in Belgium, Czech 
Republic, Denmark, France, UK and The Netherlands  

*Prediction based on 2010 data.
CF, cystic fibrosis; ECFS, European Cystic Fibrosis Society.
Burgel PR, et al. Eur Respir J. 2015;46:133–41. 
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Graph created with data from Burgel et al. 2015.

Predicted increase in CF among adults across six European 
countries (based on 2010 data)
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ΔFEV1, change in forced expiratory volume in one second; CF, cystic fibrosis; CFTR, cystic fibrosis transmembrane conductance regulator; ELX, elexacaftor; F/F, homozygous for CFTR mutation; F/MF, minimal function CFTR mutation; 
F/RF, residual function CFTR mutation; HBE, human bronchial epithelial; IVA, ivacaftor; LUM, lumacaftor; TEZ, tezacaftor; WT, wild type. 
1. Gibson RL, et al. Am J Respir Crit Care Med. 2003;168:918–51; 2. Brouard C. Inférence de réseaux d'interaction protéine-protéine par apprentissage statistique. 
Available at: https://theses.hal.science/tel-00845692/file/These.pdf. Accessed September 2023; 3. Bell SC, et al. Lancet Respir Med. 2020;8:65–124; 4. Mall MA, et al. Am J Respir Crit Care Med. 2020;201:1193–20; 5. Férec C. Med Sci (Paris). 
2021;37:618–24; 6. Davies JC and Alton EWFW. Proc Am Thorac Soc. 2010;7:408–14; 7. Mayr LM and Botanic D. Curr Opin Pharmacol. 2009;9:580–8; 8. Coussens NP, et al. Pharmacol Rev. 2017;69:479–96; 9. Ramsey BW, et al. N Engl J Med. 
2011;365:1663–72; 10. Kalydeco®. Summary of Product Characteristics. Available from: https://www.ema.europa.eu/en/documents/product-information/kalydeco-epar-product-information_en.pdf. Accessed September 2023; 11. Orkambi®. Summary of 
Product Characteristics. Available from: https://www.ema.europa.eu/en/documents/product-information/orkambi-epar-product-information_en.pdf. Accessed September 2023; 12. Wainwright CE, et al. N Engl J Med. 2015;373:220–31; 13. Taylor-Cousar
JL, et al. N Engl J Med. 2017;377:2013–23; 14. Rowe SM, et al. N Engl J Med. 2017;377:2024–35; 15. Symkevi®. Summary of Product Characteristics. Available from: https://www.ema.europa.eu/en/documents/product-information/symkevi-epar-product-
information_en.pdf. Accessed September 2023; 16. Sawicki GS, et al. Pulm Ther. 2022;8:385–95; 17. Middleton P, et al. N Engl J Med. 2019;381:1809–19; 18. Kaftrio®. Summary of Product Characteristics. Available from: 
https://www.ema.europa.eu/en/documents/product-information/kaftrio-epar-product-information_en.pdf. Accessed September 2023; 19. Heijerman HGM, et al. Lancet. 2019;394:1940–8. 

IVA: first drug approved 
to treat the underlying 

cause of CF in patients 
with G551D (~5%) 
and nine other rare 
CFTR mutations9,10

LUM/IVA: 
first dual combination 

to treat patients 
homozygous for the most 

common F508del
mutation (~45%)11,12

TEZ/IVA: second dual 
combination to treat 

patients homozygous 
for F508del and 
residual function 

mutations (~50%)12–16

ELX/TEZ/IVA: first triple 
combination to treat 
patients with at least 

one F508del
allele (~90%)17–19

1993 2012 2018 2020

Discovery of the 
CFTR gene5

1989 2015

First gene 
therapy trials6

Late 1990s

First high 
throughput screens for 

small molecules7,8

Milestones in development of therapies 
targeting the underlying cause of CF
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Image from Bell et al. 2020.3

Image from Gibson et al. 2003.1 Image from Brouard et al. 2020.2

Images from Mall et al. 2020.4

CFTR activity measured in vitroClinical improvement by 
change in FEV1

https://theses.hal.science/tel-00845692/file/These.pdf


Major decrease in lung transplantation for patients 
with CF in France: COVID-19 vs ELX/TEZ/IVA 

BMI, body mass index; COVID-19, coronavirus disease 2019; CF, cystic fibrosis; ELX, elexacaftor; IVA, ivacaftor; LD, lockdown; TEZ, tezacaftor.
Martin C, et al. Am J Respir Crit Care Med. 2022;205:584–6.

• Effects of ELX/TEZ/IVA were studied in patients with CF with advanced pulmonary disease (n=245) 
• Patients with advanced CF pulmonary disease showed a reduction in the need for lung transplantation over the first 

months following the availability of ELX/TEZ/IVA 
• Overall, patients on ELX/TEZ/IVA showed rapid improvement in lung function and BMI, with an acceptable safety profile

ELX/TEZ/IVA availability

Lung transplantation in France from 2018 to 2021 
during the COVID-19 pandemic (all transplant indications)

Lung transplantation in France from 2018 to 2021 
based on ELX/TEZ/IVA availability (CF vs other pulmonary disease)

Graphs from Martin et al. 2022.
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https://apps.cff.org/trials/pipeline/

NEW STRATEGIES FOR NOT-ELIGIBLES
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CFTR, cystic fibrosis transmembrane regulator protein; CFTRm, CFTR modulator; Rx, therapy; SHTS, second-hand tobacco smoke.
Thursfield RM, et al. Chest. 2022;161:21–4.

• Individuals may respond differently to CFTRms, based on a huge number of factors which may be interrelated, 
such as the situation at home, socioeconomic and disease status

• When weighed against these cumulative impacts, any distinction between children and adults is arbitrary

Factors affecting response to CFTRm

Image from Thursfield et al. 2022.

CFTRms
CFTRms

CFTRm



Emerging issues

Drug-related1–3 

• Renal disease: 42.5% adults (n=34/80), 
creatinine clearance <80 ml/min/1.73 m2

• Ototoxicity (n=153): 50.8% adults had 
mild/moderate-to-severe severity

• Polypharmacy

Age-related4–6 

• Obesity: 11% adults (n=21/187) 
BMI ≥25 kg/m2

• Hypercholesterolemia (n=334): 
24% PI and 43% PS adults 

• Ischaemic heart disease –
case reports

Drug-/CF-/age-related7–11 

• Cancer: ↑GI malignancy 
(SIR: 3.5; 95% CI: 2.6–4.7)

• Colonoscopic screening programme: 
≥40 years and FEV1 ≥40% 

• Cardiovascular disease
• Treatment adherence
• Pregnancy

BMI, body mass index; CI, confidence interval; CF, cystic fibrosis; FEV1, forced expiratory volume in one second; GI, gastrointestinal; PI, pancreatic insufficient; PS, pancreatic sufficient; SIR, standardised incidence ratio. 
1. Al-Aloul M, et al. Pediatr Pulmonol. 2005;39:15–20; 2. Conrad DJ, et al. Pharmacogenet Genomics. 2008;18:1095–102; 3. Sareen A, et al. Breathe (Sheff). 2021;17:210005; 4. Coderre L, et al. J Cyst Fibros. 2012;11:393–
7; 5. Rhodes B, et al. J Cyst Fibros. 2010;9:24–8; 6. Professional opinion of the speaker; 7. Maisonneurve P, et al. J Natl Cancer Inst. 2013;105:122–9; 8. Niccum DE, et al. J Cyst Fibros. 2016;15:548–53; 9. Saunders T, et 
al. Nature Cardiovascular Research. 2022;1:187–88; 10. Eakin MN and Riekert KA. Curr Opin Pulm Med. 2013;19:687–91; 11. Gur M, et al. J Clin Med. 2023;12:1468; 11. Unsplash. Available from https://unsplash.com/. 
Accessed September 2023.

25% advanced adenomas 
and 3% carcinoma8

All images from Unsplash.com.11

https://unsplash.com/


Where should specialist adult CF centres 
be situated?

CF, cystic fibrosis; FEV1, forced expiratory volume in one second.
Elborn JS, et al. Eur Respir J. 2016;47:420–8.

Figure from Elborn et al. 2016.



Is there an ideal size for a CF centre?

CF, cystic fibrosis; ECFS, European Cystic Fibrosis Society.
Elborn JS, et al. Eur Respir J. 2016;47:420–8.

Figure from Elborn et al. 2016.



CF, cystic fibrosis; ECFS, European Cystic Fibrosis Society; ERS, European Respiratory Society.
Elborn JS, et al. Eur Respir J. 2016;47:420–8.

Report of the ERS/ECFS task force 
on adult CF care

Table from Elborn et al. 2016.



ACFLD, advanced cystic fibrosis lung disease; CF, cystic fibrosis; CFRD, cystic fibrosis-related diabetes; pwCF, people with cystic fibrosis.
DeFilippo EMM, et al. Clin Chest Med. 2022;43:757–71.

Barriers and challenges 
associated with CF transition 

Table from DeFilippo et al. 2022.



ACFLD, advanced cystic fibrosis lung disease; CF, cystic fibrosis; CFRD, cystic fibrosis-related diabetes; pwCF, people with cystic fibrosis.
DeFilippo EMM, et al. Clin Chest Med. 2022;43:757–71.

Barriers and challenges associated 
with CF transition: Patient-related barriers 

Table from DeFilippo et al. 2022.



CF, cystic fibrosis; pwCF, people with cystic fibrosis.
DeFilippo EMM, et al. Clin Chest Med. 2022;43:757–71.

Barriers and challenges associated with CF 
transition: Provider- and system-related barriers 

Table from DeFilippo et al. 2022.



Best practices for optimising CF transition

ACFLD, advanced cystic fibrosis lung disease; CF, cystic fibrosis; pwCF, people with cystic fibrosis; QI, quality improvement; TRAQ, Transition Readiness Assessment Questionnaire.
DeFilippo EMM, et al. Clin Chest Med. 2022;43:757–71.

Table from DeFilippo et al. 2022.

Table from DeFilippo et al. 2022.



ACFLD, advanced cystic fibrosis lung disease; CF, cystic fibrosis; pwCF, people with cystic fibrosis.
DeFilippo EMM, et al. Clin Chest Med. 2022;43:757–71.

Best practices for optimising 
CF transition: Patient-focused

Table from DeFilippo et al. 2022.



CF, cystic fibrosis; pwCF, people with cystic fibrosis; TRAQ, Transition Readiness Assessment Questionnaire.
DeFilippo EMM, et al. Clin Chest Med. 2022;43:757–71.

Best practices for optimising 
CF transition: Provider-focused

Table from DeFilippo et al. 2022.



CF, cystic fibrosis; QI, quality improvement.
DeFilippo EMM, et al. Clin Chest Med. 2022;43:757–71.

Best practices for optimising 
CF transition: System-focused

Table from DeFilippo et al. 2022.



Patient severity/concern

Future adult CF outpatient care delivery model

AHP, allied health professional; BMI, body mass index; CF, cystic fibrosis; DEXA, dual-energy X-ray absorptiometry; ENT, ear, nose and throat; F2F, face-to-face; HMGB-1, high-mobility group box 1; ID, intradermal; 
MRI, magnetic resonance imaging; NE, neutrophil elastase; NTM, non-tuberculous mycobacteria; OP, outpatient; physio, physiotherapy; POC, point-of-care; psych, psychiatry.
Professional opinion of the speaker.

Satellite care
• Combination home and 

satellite care
• Designated CF centre local to 

patient run by CF staff visiting 
from central CF hub

• Homecare info reviewed pre-
clinic

• Patients triaged based on 
homecare info and nurse 
specialist to AHP-driven clinic 
as required and consultant 

• POC micro testing available 
at clinic

Central CF hub care
• Complex infection/low-lung function/complex 

comorbidity requiring non-CF specialist input
• CF team /micro/ID/ immunology/radiologist/

gastro/liver/ENT/audiology/geneticist/fertility/
palliative care/pharmacy etc.

• Comprehensive immunoprofiling/
immunogenetics + CF genetics

• Virtual/F2F clinics for patients from other OP 
groups that warrant further review

• Homecare info reviewed pre-clinic
• Patients triaged based on homecare info 

and nurse specialist to AHP-driven clinic as 
required and consultant

• Designated specialist AHP clinics 
(physio/dietician/pysch) for challenging 
patients plus joint dietician/pysch clinics

• POC micro testing at clinic plus immune 
biomarker (NE/HMGB-1) 

• Separate NTM clinics

Home care
• Home monitoring
• Spiro/BMI/activity 

monitors/sputum surveillance/
local DEXA/remote bloods if 
necessary/audiology

• Regular AHP-led clinics at 
satellite clinic if required

• All patients require a
cross-sectional MRI to 
review progression every 
two years

• Annual review 



The future

• Large number of drugs in clinical development1

• Pre-clinical pipeline across the industry is strong2

• Challenges of how do we use them, when do we use them, 
what combinations will work best?2

• The natural history of CF will alter:2

– Likely rise in comorbidities
– Tailor drug therapies over time

CF, cystic fibrosis.
1. Allen L, et al. Nat Commun. 2023;14:693; 2. Professional opinion of the speaker.

This is an unprecedented time for CF research2




