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CF Newborn Screening globally

 NBS for CF has a positive effect on short and long-term clinical 

outcomes

 It is a cost effective public health strategy

 New emerging therapies for CF that correct the underlyging genetic 

defect highlight the importance of early diagnosis through NBS

 A bio-ethical model that incorporates cost-effectiveness should be 

used to establish best practicel

Newborn Screening for Cystic Fibrosis. A Review

Castellani C et al. Lancet Respir Med, 2016



SUBMITTED ANNUALLY TO THE “HEALTH BASKET FOR NEW TECHNOLOGIES” SINCE 2013

EFFORTS HAVE INCLUDED MUCH EXPLANATION, LOBBYING OF ALL PARTIES (CF TEAMS, 

CF FOUNDATION , HEALTH MINISTRY, NATIONAL NBS  PROGRAM (AN ADVANCED 

SERVICE), NATIONAL GENETICISTS, PUBLIC

(INCLUDING PROF. PHIL FARRELL MEETING WITH THE DIRECTOR OF THE HEALTH 
MINISTRY!) 

So, why is there no CF NBS in Israel in 2017?



The advanced Prenatal genetic carrier screening (PCS) program

Funding competes with all new treatments and services each year 

in the “National Health Basket New therapies and technologies”

DNA testing requires informed consent of both parents, by law

Challenges to Instituting NBS in Israel: 



Population Carrier Screening  (PCS) 

can impact performance of NBS 

- May reduce CF births by 50-75% (shown in areas of UK, 

Italy) and decrease utility of  NBS

- Shift the spectrum of disease severity, by favoring birth of 

children with milder mutations



 In Ashkenazi Jews, the largest sector, 5 mutations identify 

97% CFTR alleles

 This extraordinarily high detection rate prompted population 

carrier screening (PCS) since 1999

 Since 2008, fully subsidized program for common genetic 

disease. All ethnic groups

 Couples informed in primary care setting. Supportive written 

and on-line brochures

Population carrier screening (PCS ) for CF in Israel



PCS panel increased  (22 mutations today)

Despite this, up to 30% “unknown”  

mutations in CF population tested with this 

panel

CFTR MUTATION PANEL FOR PCS

Wide ethnic diversity of mutations





Stafler P, et al

J Cyst Fibr 2016



Ethnic groups in children born with CF 

compared to general population  2004-2011

Stafler P, et al

J Cyst Fibr 2016



Stafler P, et al

J Cyst Fibr 2016

CF PCS utilization by ethnic group, 2004-2011



Stafler P, et al

J Cyst Fibr 2016

Clinical features at diagnosis of CF, Israel 2004-2011

This contrasts with countries where diagnosis is by NBS, usually prior to symptoms



Problems regarding PCS program in 

Israel

Rarer mutations not in PCS panel, lead to ‘false negative’

 30% of the Israeli CF population

 Some choose not to utilize

Some choose not to utilize PCS

 Orthodox religious jews

 arabs

 Milder mutations not included but could cause significant disease



CF NBS will always be indicated:

- PCS will never detect all affected pregnancies

- Some parents will make the choice not to undergo PCS



Year of Birth

Data Registry Year

2015 2014 2013

2015 3

2014 7 2

2013 5 5 4

2012 13 11 8

2011 14 13 10

2010 17 17 16

2009 17 17 17

2008 17 17 15

Latest Israeli CF Data Registry Data: No. CF births



Israel CF data registry: Features of 

children born 2011-2015, 

 42 children

 27 (64%) taking pancreatic enzymes

 21 (50% ) with 2 known severe mutations

 11 (26%) with at least one unknown mutation

 7  with at least one D1152H mutation 

 (no longer in prenatal screening panel)

 6 meconium ileus

 14 with chronic Staphylococcus aureus infection

 4 with chronic Pseudomonas aeruginosa infection



Schneider Children’s CF Center. 

Children born 2011-2017, n=24 

Pancreatic
insufficient

Pancreatic
sufficient

n 12 12

Diagnosed by:

PCS 1 5

other prenatal 2

sibling 2

resp 2 3

resp +FTT 5

hypochloremic dehydration 1 2

anemia + edema 1
age diagnosis, if postnatal 
mths, median (range) 4.5 (1-49) 19 (10-49)

2 meconium ileus, diagnosed late

4 nearly died, 

PICU: 1 RSV, 3 dehydration



Nationwide genetic analysis for molecularly unresolved CF patients in a 

multiethnic society: implications for preconception and carrier screening.
Behar DM et al. Molecular Genetics and Genomic Medicine, 2017

176 (of 650 total ) :

- Sanger sequencing for all exons and splice sites

- If negative: Multiplex ligation probe amplification (MLPA) and

- NGS of the poly –T/TG tracts

- 54 mutations identified (in 78 patients) -

- 16 overlapped with PCS panel

- 29 further mutations CF – causing , in CFTR2

- 4  novel   mutations

- Prenatal diagnosis of 24/78 (30.8%) could been reached

- if all CFTR2 mutations are included in the Israeli PCS panel                                                                              



Could improvements in PCS program 

eventually preclude need for NBS?



Population carrier screening has an important role:

• Making carrier couples aware of their reproductive risk

• Informing them of possible options: 

• PGD with IVF, CVS or amniocentesis and termination of pregnancy, 

or continuing a pregnancy and early CF care

BUT infants born with CF  without PCS diagnosis are disadvantaged

parents not performing PCS

With false negative PCS 

(rare mutations, mild mutations not in the panel)

Without NBS these will have a delayed diagnosis

These two strategies are complementary rather than mutually exclusive



ECFS Standards of Care: Best 

Practice Guidelines Smyth AR et al J Cyst Fibros 2014

 Suggest a careful evaluation of the validity of NBS when 

the cystic fibrosis incidence is less than 1 in 7000

 The incidence decline connected with carrier screening 

might generate an unfavourable ratio between CF 

cases and unwanted effects, such as false positives and 

inconclusive diagnoses



 In Israel today:

 Incidence of CF < 1:20,000

 Of those born since 2011, 40% have pancreatic sufficient CF

 Still, the question of the need for NBS in Israel remains open

 Annual cost estimated at 1.5 million euro/y

 Has been resubmitted this year, again, for inclusion in funding of the 
2018 ‘National health basket’. 

 We hope for a balanced, public health strategy combining 
population/prenatal CF screening with IRT/IRT screening of newborns, 
followed by sweat test and DNA for those found positive



In Israel:
Dr.  Patrick Stafler

Dr. Meir Mei-Zahav – CF data registry

Prof.  Michael Wilschanski

Prof. Eitan Kerem

All 6 Israeli CF Center physicians
Dr. Amihood Singer- chief geneticist

CF Foundation of Israel and its director, 

Dr. Ori Inbar and Ms. Shira Zaguri

Globally
Prof. Phil Farrell

Prof. Kevin Southern

Prof. Olaf Sommerberg

Prof. Carlo Castleliani
Prof. Milan Macek

Prof. Ann Munck
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