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CF diagnostic consensus timeline

CFF diagnosis consensus
Rosenstein et al.

Diagnostic criteria 1998:
•phenotypic features, CF in a   sibling,

or positive NBS

•laboratory evidence    of    CFTR

abnormality: sweat Cl- > 60mmol/l

•or: identification of mutations in each

CFTR gene

•or NPD CF typical

1998

IRT NBS

Sweat test NPD Gene ICM
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Nasal Potential Difference (NPD)
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NPD Technique



NPD- non CF patient:

Amiloride Cl- free Isoproteranol



Mechanisms of Cl- and Na+ flux 
across epithelial cells- CF cells
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NPD- CF patient:

Amiloride Cl- free Isoproteranol



NPD measurements in CF, Atypical CF and Controls

Wilschanski Eur Resp J 2001;17:1208-15





NPD – BABY

Dr Michael Cohen ECFS 2017



METHODS:

Patients with suspected CF were referred from Israeli CF 

centers between 2003 and 2014 who performed sweat test 

(Gibson Cooke or Macroduct) and NPD (Knowles) in one 

tertiary center. 

(Dr Hanna Goldstein MD Thesis

ECFS Seville 2017)



• Sweat test was defined as:

Normal <40mmol/L

Borderline 40-60 mmol/L

Positive >60mmol/L.  

• The measurement of e Δchlor/ΔAmil>0.7 was defined as an 

abnormal NPD while e Δchlor/ΔAmil<0.7 was defined as a 

normal NPD*. 

• Final diagnosis was defined as registration in the Israeli 

CF Registry. *Eur Respir J. 2001 Jun;17(6):1208-15.​



• Of the 170 patients with borderline sweat test

• 5 out of 140 (3.6%) with normal NPD are in the registry 

while of the 30 patients with abnormal NPD, 7 (23%) are 

in the registry. 



Conclusions:

• In patients with a questionable diagnosis of CF, the NPD 

is very useful and is best at ruling out the diagnosis in the 

presence of a false positive sweat test. 

• Nasal PD should be recommended for patients in whose 

diagnosis of CF is questionable. 



Intestinal Current Measurement

(ICM) 

1-a new diagnostic

procedure for Cystic Fibrosis in 

infants and young children  

2- Possible use as another      

electrophysiological endpoint for               
treatments for CF





Protocol:

1. Suction rectal biopsy (4mm)

2. Placing the biopsy between 2 plastic 
plates and positioning in a modified 
Ussing chamber



Ussing chamber

glass plates 

for biopsymucosaserosa

Water jacket  37˚c

5% CO2
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Ussing Chamber



Protocol continued

3. Solutions are added on one 
or/and two sides of the biopsy

4. Current measurement at 
voltage clamp

(0mV)



Glucose : energy source to prove viability of the 
tissue

Indomethacin : endogenic prostaglandin inhibitor

formation cAMP

apical chloride secretion

Amiloride : Inhibition of epithelial sodium channel (ENaC) 



Carbachol : induction of Ca+2 

Ca+2 sensitive K+ channels                     

hyperpolarization

apical chloride secretion in presence of cAMP

DIDS: Inhibition of non-CFTR Chloride Channels,
Ca+2 Activated Chloride Channels (CaCC)

Histamine: similar effect  to carbachol

cAMP & forskolin : Activation of CFTR 

Cl- secretion



Cell model of the membrane transport processes in the
human distal colon

CFTR

ENaC

Journal of Physiology(1999) 519.1,pp.251-260
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Healthy control

Known CF



CF diagnostic consensus timeline

CFF diagnosis consensus
Rosenstein et al.

ECFS diagnostic algorithm
De Boeck et al.

1998 2006

IRT NBS

Sweat test NPD Gene ICM

1959 1983 1989 1991



ECFS CF Diagnosis guideline (2006)

Main points:

• Sweat Cl- intermediate 30-60 mmol/l

• Nasal PD recommended; ICM mentioned

• Intermediate category:
CFTR dysfunction/non-classic CF

CFTR Dysfunction

De Boeck et al. Thorax 2006



CF diagnostic consensus timeline

CFF diagnosis consensus
Rosenstein et al.

CFF diagnosis consensus,

including NBS
Farrell et al.

ECFS diagnostic algorithm
De Boeck et al.

1998 2006 2008

IRT NBS

Sweat test NPD Gene ICM

1959 1983 1989 1991



CFF Diagnosis Guideline (2008)

Main points:

• Sweat Cl- intermediate 40-60 mmol/l

• NPD mentioned/ no ICM

• Intermediate category: Possible CF

Farrell et al., J Pediatr 2008



ECFS Diagnosis Guideline after NBS

J Cyst Fibros 2015

NORTH AMERICA: CF METABOLIC SYNDROME!!!!!



CFTR-related disorder

„A clinical entity associated with CFTR dysfunction that does not fulfil diagnostic criteria of CF“



Defining CF-causing mutations

CFTR1: >2000 known CFTR mutations

CFTR2:

CFTR3: Personalized characterisation of rare CFTR genotypes



CFF Diagnosis Consensus Process 2015

CFF initiative

3 chairs

Preparation and literature review

32 experts, 9 countries

Premeeting online survey

Fullday Consensus Conference as premeeting to NACFC

Review Talks to all relevant subtopics of CF diagnosis

Plan to vote at the meeting (failed)

Refining by writing group

Voting rounds after the meeting



CFF Diagnosis Consensus Conference
6 Oct 2015, Phoenix

Conference Participants

from ECFS:

-Kris De Boeck

-Michael Wilschanski

-Kevin Southern

-Jane Davies

-Silvia Gartner

-Isabelle Sermet

-Carlo Castellani

-Olaf Sommerburg

-Hannah Blau

-Anne Munck

-Nico Derichs

Working/Writing Group:

-Phil Farrell

-Patrick Sosnay

-Sarah Hempstead

-M. Howenstine

-Bruce Marshall

-Susanna McColley

-Clement Ren

-Michael Rock

-Margaret Rosenfeld

-Isabelle Sermet

-Kevin Southern

-Nico Derichs

-Terry White

-Preston Campbell



Just published !





CFF Diagnosis Consensus Guidelines 2008 vs 2015



CFF Diagnosis Consensus Guidelines 2008 vs 2015



CFTR genotypes

MVCC—Mutation of Varying Clinical Consequence



CFTR genotypes



Screened populations: CRMS/CFSPID



CF diagnosis: global consensus plans

ECFS: Equivocal

after NBS

ECFS diagnostic
algorithm CFF: CRMS

IRT NBS

Global Joint

ECFS: CFSPID Consensus?

Update ECFS

Sweat test NPD Gene ICM
CFF

consensus

CFF consensus CFTR-RD

(+NBS)
Update

CFF

1959 1983 1989 1991 1998 2006 2008 2009 2011 2015 2018

Continue to work towards global CF diagnosis consensus

(ECFS, CFF, Australia, Latin America, Africa...)
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