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Screening for cystic fibrosis (CF)

• Historical model of neonatal blood spot screening for 
pulmonary rare diseases

• Prooved efficacy of the model 

• implemented in several countries all over the world

• Source of inspiration for others pulmonary rare diseases



Screening for CF

• CF screening algorithm

• Limits of the screening for CF 

• Impact of the screening for CF patients 

• Relevant for other rare pulmonary diseases ?



Cystic Fibrosis

• Cystic fibrosis in 1936

• CF as a genetic disease in 1946

• Sweat chloride test in 1948

• In the late 1970s, elevations in pancreatic 
immunoreactive trypsinogen (IRT)

• DNA mutation in chromosome 7 in 1989 
(CFTR gene)

Cl-

CFTR

Crossley Lancet 1979
E. Girodon, Hôpital Cochin, Paris



Screening for CF in France

• 10 years experience of a exhaustive CF neonatal screening 
program in Brittany (1989-1998)

• 343 756 children
• 118 CF children

– 112 positive neonatal  screening tests (5 with negative sweat test)

• Incidence on prenatal diagnosis: 
– 39 / 134 couples with an affected child

• National CF neonatal screening program in 2002 
– Reduction in the age of diagnosis
– Increase of life expectancy
– Increase of quality of life
– Reduce in morbidity in the early year of life (hospitalisations, 

nutritional and biochemical deficit) Chatfield, ADC 1991 Wilken, Lancet 1995
Farrell, NEJM 1997 Scotet, Lancet 2000



Expansion of national neonatal screening program for CF 
in Europe

Barben, JCF 2017



French screening algorithm for CF

• Spot blood test at day 3 (Guthrie)
• Informed consent form signed

• If positive CF screening test:
– Parents phoned by nearest CF center team
– Diagnosis process (sweat test)

• Central monitoring process: 
– Collecting data from screening laboratory 

centers
– Collecting data from CF centers

– Linked to French CF registry
– Optimizing screening strategy

Munck, JPEDS 2008
Munck, J Med Screen 2017



Castellani, JCF 2018 Munck, J Med Screen 2017

ECFS best practice guidelines



Limits

• False positive test results

• Ethical problems of 
– CF carriers mutations without symptoms
– Only detection of frequent mutations (ethnic minorities)

• Inconclusive diagnosis (CFSPID) : NBS screening positive
– With negative sweat chloride test 
– Mutations without clear phenotypic characterisation

Cavanagh, J Gen Couns 2010 Sarles JCF 2014
Sermet 2017 Castellani, Lancet 2017



• New South Wales cohort (1981)
• Retrospective observational study
• 3 yrs before / after NBS
• 2 step IRT protocol

• Follow up from birth to 25 yrs old

• Age at diagnosis: 1.6 months vs 7,1 months

Dijk, Arch Dis Child 2011



Impact for CF patients

• 12 studies comparing before / after neonatal screening for CF

• Survival improvement

• Respiratory improvement
– Reduced airway inflammation
– Improved lung structure
– Improved lung function
– Delayed chronic airway infection
– Lower incidence of Pseudomonas airway colonization

• Nutritional improvement (in early life +++)

• Reducing hospitalizations
• Quality of life improved

VanDevanter, JCF 2016

Bihouee 2014 
Ramsey, AJRCCM 2014
Leung, JAMA 2017
Coffey, JPEDS 2017
Zhang, Pediatrics 2017
Tridello, EJR 2018



Demographic data

French CF registry data



Lung function tests



French CF network



National Network

• Proactive multidisplinary approach

• Guidelines for diagnosis and management
– National French guidelines 2017
– Lahiri Pediatrics 2016
– Farrell JPEDS 2017
– NICE 2016 (Villanueva)

• Research project : 
– 110 research teams in France
– Exhaustive national registry

• Corvol et al., Nature Com 2015
• Munck et al., J Pediatr Gastroenterol Nutr 2018

• Patients education programs (Gethem®)

Scully, Ann neurol 2015
https://muco-cftr.fr/



WHO screening criteria

Wilson and Jungner



Ask yourself the good questions

• Does the disease fit the screening criteria ?
– Severe disease ?
– Impact of early diagnosis ?
– Incidence of the disease (prenatal diagnosis) ?

• Does a reliable screening or diagnostic test exist ?
– Is it easy to do ? (painless, available) 

• Does a good medical support organisation exist ?
– Or do you have to create it ?
– Or an effective therapy (CFTR modulator therapies ?)

• Is it a cost-effectiveness strategy ?

Van den Akker-van Marle, Pediatrics 2005
Sims, Lancet 2007



Thank you for your attention
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French CF network

• Patients association in 1965

• Systematic neonatal screening in 2002

• CF network in 2002

• French CF society in 2004

• Filière muco CFTR in 2014 (PNMR2)



Conclusion

• Screening for CF : a valid public health strategy

– Severe and common disease
– National CF network

• Diagnosis
• Monitoring and treatments

– Registry and research



Plan

• CF screening algorithm

• Impact of the screening for CF patients:
– Benefits of early medical care
– Research

• Limits of the screening for CF 
– Impact of the screening for non CF patients
– Cost questions … ?

• Transposition for other rare pulmonary diseases ?
– Network organization, registry
– Disease severity
– Homogenic model 







• Réception du courrier de l’ARDPHE/CRDN (que je me suis envoyé)
Vérification du dossier médical de l’enfant (CHU). Vivant et en bonne santé ? 

• Mini-staff : choix d’une date « Mucoviscidologue » (3) / Puer (3) - dispo 1/2j. Plan B proche prévu, si indisponibilité des parents 
• Appel des parents, le matin vers 8h, le jour de convocation. 

– Appel en N° masqué sur les numéros laissés sur le carton de DNN 
– Répé��ondesappelssiéchec;recherched’unelignefixe(Internet/MT);siéchec message laissé (« contrôle biologique »); si échec appel de N° non 

masqué; si échec envoie du MT au domicile. 
– Fiched’appelrenseignée.Echangeprogressif:contrôlebiologique/DNN/Muco nom du médecin / durée 2h / lieu de rencontre/numéro de tel. 
– Présencedes2parentsdemandée. 

• Réception des parents au CRCM. 
– � Entretien synthétique sur le motif d’appel (Pédiatre) et déroulement du test (PDE) 
– � Démarragedutestdelasueur(1ou2)–1hautotal.Stim5mn+Reccueil30mn 
– � Accompagnementpendantouteladuréedutest;examenclinique;arbre généalogique; éventualités évoquées. Soit environ 3h. 
– � Annonce du diagnos�c. Proposi�ons de dates à environ j3/j8. vs Cs génétique



• I. Premier contact: 
– S’identifier clairement, décliner sa fonction, son lieu d’exercice, 
– s’assurer de l’identite ́ de la personne qui répond au téléphone, 
– s’enquérir de la disponibilite ́ du parent et de sa capacite ́ à écouter. 

• II. Annonce du résultat du Guthrie -> réalisation d’un test supplémentaire (sans pour autant cibler la 
mucoviscidose) 

– Donner des informations claires, compréhensives et précises (poids des mots), 
– Répondre avec sincérite ́ et loyaute ́.

• III. Informations sur le déroulement pratique du test -> 24 heures après
– Préciser le lieu du test, l’i�néraire jusqu’à l’HCE... 
– Stipuler par qui ils vont être accueillis, le caractère indolore du test, à quelle moment sera 

res�tué le résultat, ce qu’ils doivent emmener (couches, lait...). 
– Donner un numéro de téléphone en cas de difficultés

• IV Validation de la présence des deux parents 



2016
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