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Diagnosing CF



Chronic rhinosinusitis, 

nasal polyps

Reduced lung function, 

bacterial airway infection, 

progressive lung damage;

ABPA

Salt loss 

syndrome 

(Pseudo 

Bartter`s 

syndrome)

Infertility in males

(CBAVD)

Intestinal obstruction / 

coprostasis (DIOS)

Exocrine pancreatic 

insufficiency and 

malnutrition; 

failure to thrive; 

endocrine pancreatic 

insufficiency (CFRD)

Cholestase, biliary 

duct obstruction,

liver fibrosis/cirrhosis

O'Sullivan, Lancet 2009 

Westaby, Prog Respir Res.2006

Cystic Fibrosis (CF): A genetic, multiple organ disease



Basic defect in Cystic Fibrosis Transmembrane 

Conductance Regulator (CFTR) = chloride channel



− Autosomal recessive inheritance, gene locus 7q3.1, CFTR-Gen

− Incidence in CH 1:3600, carrier frequency ca. 1:25

− >70% dF508-Mutation (compound heterozygous or homozygous)

− >2000 mutations known, ca.15% disease causing

− Some mutations of undetermined clinical consequence

− “Classic” CF vs. CFTR-related disorder („atypical“ or mild CF)

− “CFSPID”: CF screening positive, inconclusive diagnosis

− CF registry 2021: n = 1053 people with CF in CH, 57% ≥ 18 Jahre

− Age at diagnosis: Median 4 months

− National CF newborn screening since 1.01.2011

Cystic Fibrosis: Epidemiology



− Optimal nutritional status and 

growth

− Improved mental developement

(vitamin E)

− Increased survival

− Shorter period of fear and 

suffering

− Family planning

− Increased overall prognosis

Early diagnosis is essential



Severe group

≥3 hosp./year

Tridello et al., ERJ Open Res 2018

N=586

NBS=342

Clinical=244

Verona, 1971-2014

Newborn screening increases survival



Moderate group

1-2 hosp./year

Tridello et al., ERJ Open Res 2018

N=586

NBS=342

Clinical=244

Verona, 1971-2014

Newborn screening increases survival



Screening failure

4% !!!

38

Newborn screening in Switzerland



CF ccreen positive, inconclusive diagnosis

Increased IRT in NBS 

and

a) Normal sweat test & 2 CFTR mutations (at least one of them with 
undetermined clinical consequence)

or

a) Intermediate sweat test with one or no CFTR mutation

(intermediate / pathological sweat test and 2 CF causing mutations = CF)

Risk to develope mild CF / CF-related disorder in later life

Barben & Suthern, Curr Opin Pulm Med 2016

CFSPID



Farrell, J Pediatr 2008

▪ Positive NBS

▪ Positive family history 

▪ One or more typical clinical 
feature of CF

AND

▪ Sweat chloride ≥ 60 mmol/l 
on at least two occassions

OR

▪ Two CF-causing mutations

Positive NBS result

Sweat chloride test



Woe to that child which when kissed on the forehead tastes salty –

he is bewitched and soon must die.

Observation of midwifes in the 17th century



Gibson & Cooke, Pediatrics 1959

Still the gold standard!



Chlorid Titration Conductivity

Normal < 30 mmol/l < 50 mmol/l

Intermediate 30 – 59 mmol/l 50 – 79 mmol/l

CF ≥ 60 mmol/l ≥ 80 mmol/l

Sweat volume ≥ 15 µL (Macroduct®) ≥ 3 µL (Nanoduct®)

Sweat rate n.a. ≥ 1.0 g/m2/min

Sweat test: Accepted methods and cut-off values

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.seattlechildrens.org/kids-health/parents/general-health/sick-kids/cystic-fibrosis-(cf)-chloride-sweat-test/&ei=8yhjVeTuPILW7Aa62IOoCg&bvm=bv.93990622,d.bGg&psig=AFQjCNFr8mfKWtGZCJJfIL6nFIwvOkYeIQ&ust=1432648301968684


Managing CF care



Social workers Genetics

Specialists:

Gastroenterology

Diabetology

ENT

Radiology

Infectious Diseases

Lung function lab

CF specialists 

(pulmonologists)

Psychologists

DieticiansPhysiotherapists

CF nurse
Research

Transition / 

Transplantation

Rehabilitation

CF management: a multidisciplinary approach

Patient Registry



Aim:

Continuous 

optimization of 

patient care

Newborn 

Screening

Sate-of-the-art 

disgnsotics

(sweat test 

genetics, etc.)

Standardized 

surveillance 

program

Standardized 

multidisciplinary 

care

Standardized 

transition program to 

adult CF care

Standardized 

clinical 

documentation

Standards of a paediatric CF centre in Europe today



Standards of care of the European CF society (ECFS)



ECFS-CTN Feasibility Service - Standard Operation Procedure 

Version 1 – 04April2012 

 

 
ecfs-ctn@uzleuven.be 
 

 

Appendices:  

 Appendix 1: ECFS-CTN Application Form for companies 

 Appendix 2: Elements for Service Agreement related to feasibility check 

Abbreviations 

CC:  Coordinating center of the ECFS-CTN 

CDA: Confidentiality agreement 

EC: (ECFS-CTN) Executive Committee 

SOP:  Standard Operation Procedure 

 

1. Introduction 

This SOP needs to be followed for all feasibility checks related to multinational, multicenter clinical 

trials. 

The goal is: 

 CTN to control and coordinate all feasibility checks (initiated by pharma companies or CRO’s 

and related to multinational, multicenter clinical trials) in CTN sites  

 Convince companies that the CTN has most expertise on board, knows the study load of the 

sites, and that we can follow up on the responsiveness of the sites.  

 Provide input in the questionnaires to avoid non relevant questions, add missing questions,… 

 Gain some income from this service 

There are 2 possible scenarios and associated processes: 

1. CTN  is informed in advance that a company wants to do a feasibility check with CTN (see 

process 1) 

 First contact is between CTN and company 

 CTN can immediately start coordinating 

 Site will receive notification and questionnaire via CTN 

2. CTN only knows about feasibility check when it is already ongoing (see process 2) 

 First contact is between site(s) and company 

 Site needs to refer company to the CTN 

 Site needs to wait notification from CTN before completing the questionnaire 

  



40 countries

54.043 patients

Longitudinal data 

2008-2021

ECFS Patient Registry (ECFSPR):

Annual Report 2021



Treating CF



Eradication

Suppression

Exacerbation

Inflammation

Inhalation

Physiotherapy

Sinunasal

Pancreas

Vitamins

Salt

Nutrition

Liver

DIOS

Diabetes

Treatment 

of a

multi-organ 

disease

Intestine

Respiration Infection

CFTR 

protein

Highly-efficient

CFTR modulator 

treatment

(HEMT)



CFTR mutation classes

Elborn, Lancet 2016



CFTR function and clinical phenotype

Elborn, Lancet 2016



Personalized medicine in CF: CFTR modulators

Courtesy Vertex, modified

Increase mutant 

CFTR (mRNA level)

Amplifiers
Increase substrate for 

potentiators / correctors



Ivacaftor (IVA, Kalydeco®)

–VX-770: CFTR potentiator

–Class III mutations (gating mutations)

–Opens CFTR channel

–Licence (from 12 months)

–EMA & Swissmedic: Gating mutations 

–G551D, G1244E, G1349D, G178R, G551S, S1251N, 

S1255P, S549N, S549R

–Price around 100.000 – 200.000 CHF / EUR per year



Ramsey B. & Davies J., NEJM 2011

Ivacaftor



Ivacaftor

G551D mutation, age 2-5 years

Davies, Lancet Respir Med 2016



Ivacaftor

Gating mutation, age 12-24 months

Rosenfeld M et al., Lancet Respir Med 2018



Real world evidence: Ivacaftor

UK & US CF registry

Bessonova et al., Thorax 2018



Real world evicende: Ivacaftor

UK & US CF registry

Bessonova et al., Thorax 2018

Hospitalisations similar



Real world evidence: Ivacaftor

UK & US CF registry

Bessonova et al., Thorax 2018



Real world evidence: 

Ivacaftor

CF complications / 

drug safety

Bessonova et al., Thorax 2018



Real world evidence: Ivacaftor

UK & US CF registry

Volkova et al., J Cystic Fibros 2020

US n=635 (IVA) vs 1874

UK n=247 (IVA) vs 1230



Real world evidence: Ivacaftor

UK & US CF registry

Volkova et al., J Cystic Fibros 2020

US n=635 (IVA) vs 1874

UK n=247 (IVA) vs 1230



Volkova et al., J Cyst Fibros 2020

Improvement over time also for

–Hospitalization rate

–CFRD

–P. aeruginosa prevalence



Frost et al., Annals ATS 2019

Real world evidence:

Ivacaftor

Positive respiratory 

culture for

A) P. aeruginosa

B) S. aureus

C) A. fumigatus

D) B. cepacia



Real world evidence: Ivacaftor

Duckers et al., J Clin Med 2021

Meta analysis

31 studies incl. registry data



Real world evidence: Ivacaftor

Duckers et al., J Clin Med 2021

Meta analysis

17 studies incl. registry data



Elexacaftor/Ivacaftor/Tezacaftor (ELX/TEZ/IVA,

Trikafta®, Kaftrio®)

–Combination of two correctors and a potentiator

–mostly class II mutations

–Optimizes CFTR protein maturation and activity

–Potentially 75% to >90% of all patients (depending on 

region)

–Licence (from 6 years)

–EMA & Swissmedic: F508del homozygous / any other 

CFTR mutation

–Price around 100.000 – 200.000 CHF / EUR per year



Heijerman et al. Lancet 2019

ELX/TEZ/IVA: 

Patients homozygous for F508del



Heijerman et al. Lancet 2019

ELX/TEZ/IVA: 

Patients homozygous for F508del



Heijerman et al. Lancet 2019

ELX/TEZ/IVA: 

Patients homozygous for F508del



Middleton et al. NEJM 2019

ELX/TEZ/IVA: 

Patients with F508del and a minimal function mutation



Middleton et al. NEJM 2019

ELX/TEZ/IVA: 

Patients with F508del and a minimal function mutation



Middleton et al. NEJM 2019

ELX/TEZ/IVA: 

Patients with F508del and a minimal function mutation



Middleton et al. NEJM 2019

ELX/TEZ/IVA: 

Patients with F508del and a minimal function mutation



Zemanick et al. AJRCCM 2021

ELX/TEZ/IVA:

Children 6-11 yrs with F508del / Any



Zemanick et al. AJRCCM 2021

ELX/TEZ/IVA:

Children 6-11 yrs with F508del / Any



Zemanick et al. AJRCCM 2021

ELX/TEZ/IVA:

Children 6-11 yrs with F508del / Any



Monitoring of efficacy and safety: 

Registry-based pharmacovigilance studies



CFF Patient Registry Annual Report 2021

Increasing proportion of patients eligible 

for CFTR modulators



Prevalence of F508del in Europe: 80%

ECFSPR Annual Report 2019



CFTR mutation classes: No CFTR modulators for class I

Elborn, Lancet 2016



https://www.cff.org/Trials/pipeline

https://www.cff.org/Trials/pipeline#https:/www.cff.org/Trials/pipeline


HIT-CF Europe: Rare non-F508del mutations

WWW.HITCF.ORG 

ECFS-CTN Feasibility Service - Standard Operation Procedure 

Version 1 – 04April2012 
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1. Introduction 

This SOP needs to be followed for all feasibility checks related to multinational, multicenter clinical 

trials. 

The goal is: 

 CTN to control and coordinate all feasibility checks (initiated by pharma companies or CRO’s 

and related to multinational, multicenter clinical trials) in CTN sites  

 Convince companies that the CTN has most expertise on board, knows the study load of the 

sites, and that we can follow up on the responsiveness of the sites.  

 Provide input in the questionnaires to avoid non relevant questions, add missing questions,… 

 Gain some income from this service 

There are 2 possible scenarios and associated processes: 

1. CTN  is informed in advance that a company wants to do a feasibility check with CTN (see 

process 1) 

 First contact is between CTN and company 

 CTN can immediately start coordinating 

 Site will receive notification and questionnaire via CTN 

2. CTN only knows about feasibility check when it is already ongoing (see process 2) 

 First contact is between site(s) and company 

 Site needs to refer company to the CTN 

 Site needs to wait notification from CTN before completing the questionnaire 

  



Surviving CF



Therapy development and survival

Kalydeco

Orkambi

Symdeko

Trikafta

De Boeck, Acta Paediatr 2020



Age at death

ECFSPR Annual Report 2020

Median age at death:

32.0 yrs



Survival in Europe

McKone et al., Eur Respir J 2021

Median estimated life expectancy

(without modulator effect)

in a newborn child:

51.7 yrs

F508del homozygous:

45.5 yrs



CFF Patient Registry Annual Report 2021

Improvement of survival since CFTR modulator age



Decrease of lung transplantation

CFF Patient Registry Annual Report 2021



Registries: monitoring demographic development

CF healthy

ECFSPR Annual Report 2018 and EUROSTAT 2018

Public health planning? (e.g. adult CF care)



Worldwide standards of CF care

Bell CS et al., Lancet Respir Med 2019



− A new era of highly efficient CFTR-modulators has begun

− These drugs target specific mutation classes and restore CFTR function

− They are a game changer for >80% of all pwCF

− Dramatic improvement of health and QoL are observed

− Significant improvement of survival can be expected

− This needs to be accompanied by public health planning

− Long-term efficacy and safety to be monitored in registries

− Unmet needs are patients ineligible for HEMT and costs of treatment 

Personalized Medication in CF: Take home messages


	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27
	Folie 28
	Folie 29
	Folie 30
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35
	Folie 36
	Folie 37
	Folie 38
	Folie 39
	Folie 40
	Folie 41
	Folie 42
	Folie 43
	Folie 44
	Folie 45
	Folie 46
	Folie 47
	Folie 48
	Folie 49
	Folie 50
	Folie 51
	Folie 52
	Folie 54
	Folie 55
	Folie 56
	Folie 57
	Folie 58
	Folie 59
	Folie 60
	Folie 61
	Folie 62
	Folie 63
	Folie 64
	Folie 65
	Folie 66

