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487 people with CF age 12 years or older with at least one F508del allele starting ETI for the first time
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Burgel et al. AJRCCM 2021; doi: 10.1164/rccm.202011-4153OC

Rapid improvement after starting elexacaftor-tezacaftor-ivacaftor in 
patients with cystic fibrosis and advanced pulmonary disease 

Discontinuation of selected therapies



Adverse effects possibly related to elexacaftor-tezacaftor-ivacaftor (n=236 patients)

• Localized cutaneous rash : 17 patients (7.2%)
• Extensive cutaneous rash: 9 patients (3.8%) 
• Headache: 10 patients (4.2%)
• Gastro-intestinal symptoms: 24 patients (10.2%)
• Myalgia/Arthralgia: 11 patients (4.7%) 

Clinical manifestations

• ALAT>3N: 6 patients (2.5%); including 2 patients ≥5N 
• ASAT ≥3N: 2 patients (0.8%)
• Bilirubin ≥3N: 11 patients (4.7%) 
• CPK ≥3N:  8 patients (3.4%) up to 11N

Blood tests

No elexacaftor-tezcafator-ivacaftor discontinuation 

Am J Respir Crit Care Med Vol 204, Iss 1, pp 64–73, Jul 1, 2021
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Major decrease in lung transplantation 
in patients with CF in France: COVID-19 vs. ETI

Martin C et al. Am J Respir Crit Care Med 2022; 205(5):584-586



Discontinuation of other therapies
Use of Four Chronic Daily Medications Assessed at Each Visit by Self-Report

Nichols DP et al. Am J Respir Crit Care Med Vol 205, Iss 5, pp 529–539, Mar 1, 2022



June 2022

Retrospective study in the 15 patients that started ETI in Vancouver
ppFEV1 38%; 

Drug MPR pre
ETI

MPR 1 yr
ETI

P value

Dornase α 0.47 0.21 0.03
Hypertonic

saline
0.45 0.14 0.014

Inhaled
antibiotics

0.43 0.33 0.20

Azithromycin
+PERT

0.57 0.43 0.18
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Therapeutics Coverage in 2022
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Eloxx

UK CF Gene Therapy Consortium



Developing Highly Effective Therapy for the Last 5-10% 

•Strategies: stop mutation readthrough, RNA delivery and repair, 
DNA delivery and expression, gene editing and stem cells

Nonsense (PTC) mutations largest single group with unmet need:

• Eloxx in phase I with gentamicin analog

• Partnership with Southern Research Institute/University of Alabama

– Screening of 750,000 compounds for new readthrough agents

• CFFT Laboratory, Lexington, Mass. 



The unanswered questions?

§ Long-term side effects
§ Safety in pregnancy
§ Best time to start
§ Interactions
§ Need for other medications
§ Adherence to new drugs
§ Adherence to other drugs
§ Role in end stage disease or post-

transplant



Emerging issues….RWE
• Drug-related

– Renal disease – 42% adults (n = 80), [creat clearance <80]1

– Ototoxicity – 50.8% adults (n = 153), [varying severity]2

– Polypharmacy

1. Al-Aloul M et al. Pediatr Pulmonol. 2005;39:15–20
2. Conrad DJ et al. Pharmacogenet Genomics. 

2008;18:1095–1102

3. Coderre L et al. J Cyst Fibros. 2012;11:393–397
4. Rhodes B et al. J Cyst Fibros. 2010;9:24–28

5. Maisonneurve P et al. J Natl Cancer Inst. 2013;105:122-129
6. Niccum DE et al. J Cyst Fibros.2016;pii:S1569–1993(16)00009-6

25% advanced adenomas and 3%
carcinoma

• Age related
• Obesity – 11% adults (n = 187), BMI>253

• Hypercholesterolemia – 24% (PI) and 43% (PS) adults (n = 334)4
• ? Ischaemic heart disease – case reports

• Drug/CF/age related ??
• Cancer – ↑GI malignancy (SIR 3.5; 95% CI 2.6–4.7)5
• Colonoscopic screening programme; >40 y, FEV1>40% 

• Cardiovascular disease



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 pts 2 yrly cross-

sectional MRI to r/v 
progression

• Annual review 

Satellite care
- Combination home and 
satellite care
Designated CF centre local to 
pt run by CF staff visiting from 
central CF hub
- Homecare info reviewed pre 
clinic.
Pts 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 co-morbidity 
requiring non-CF specialist 
input
- CF team /micro/ID/ 
Immunology/Radiologist/Gastr
o/liver/ENT/Audiology/Genetici
st/Fertility/pall care/pharmacy 
etc
- Comprehensive 
immunoprofiling/immunogeneti
cs + CF genetics
- Virtual/FtF clinics for pts from 
other OP groups that warrant 
further review.
Homecare info reviewed pre 
clinic.
Pts triaged based on 
homecare info and nurse 
specialist to AHP driven clinic 
as required and Consultant
Designated specialist AHP 
clinics for difficult pts
(physio/dietician/Pysch) plus 
joint dietician/Pysch clinics
POC micro testing at clinic 
plus immune biomarker 
(?NE/HMGB-1) 
Separate NTM clinics

Pt severity/concern

Future Adult CF Outpatient care delivery model



The Future

• Large number of drugs in clinical development
• Pre-clinical pipeline is strong
• Challenges of how do we use them, when do we use them, what 

combinations will work best?
• The natural history of CF will alter
• Likely rise in co-morbidities
• Tailor drug therapies over time

• This is an unprecedented time of CF research


