Figure S1. Screening strategies compared in the model in terms of CF diagnosis
[image: image3.png]Referenced in
bibliography : 1

Publications identified
through listings: 504

I 5 Excluded: 433
not related to the

problematic

Publications a
Medline : 31
Website : 40

nalyzed: 71

Excluded: 32

Not exposing ethical
arguments related to the
problematic

Publications s

elected: 39

—>

Publications r

eferenced: 40





Table S1. Parameters used in the decision analysis model

	[image: image1.emf]1 a. IRT - DNA (current strategy)     1 b. IRT - PAP     1 c. IRT - PAP - DNA without failsafe strategy     1 d. IRT - PAP - DNA with failsafe strategy     D: day, IRT: immunoreactive trypsinogen, PAP: pancreatitis associated  protein.  

Parameters
	Reference value
	%

	IRT-DNA strategies
	
	

	P(IRT.1 ≥ 55µg/l)
	5,890/552,915
	1.07%

	P(IRTmean ≥ 65µg/l)
	2,435/5,890
	41.34%

	P(≥ 1 mutations | IRTmean ≥ 65µg/l)
	250/2,435
	10.27%

	P(0 mutation AND IRTmean < 100 µg/l | IRTmean ≥ 65µg/l)
	1,760/2,435
	72.28%

	P(0 mutation AND IRTmean ≥ 100 µg/l | IRTmean ≥ 65µg/l)
	425/2,435
	17.45%

	P(CCF | ≥ 1 mutations)
	67/250
	26.80%

	P(MCF| ≥ 1 mutations)
	12/250
	4.80%

	P(MI | ≥ 1 mutations)
	5/250
	2.00%

	P(heterozygote | ≥ 1 mutations)
	165/250
	66.00%

	P(TN | IRTmean < 65µg/l)
	3,451/3,455
	99.88%

	P(CCF | IRTmean  < 65µg/l)
	4/3,455
	0.11%

	P(TN | 0 mutation et IRTmean < 100 µg/l)
	1,758/1,760
	99.89%

	P(FC | 0 mutation et IRTmean < 100 µg/l)
	2/1,760
	0.11%

	P(MCF | 0 mutation et IRTmean < 100 µg/l)
	0/1,760
	0.00%

	P(MI | 0 mutation et IRTmean < 100 µg/l)
	0/1,760
	0.00%

	P(IRTD21 ≥ 40 µg/l | 0 mutation)
	64/425
	15.06%

	P(CCF | IRTD21≥ 40 µg/l)
	1/64
	1.56%

	P(MCF | IRTD21≥ 40 µg/l)
	0/64
	0.00%

	P(MI | IRTD21≥ 40 µg/l)
	0/64
	0.00%

	P(MCF | IRTmean < 65µg/l)
	0/3,455
	0.00%

	P(MI | IRTmean < 65µg/l
	0/3,455
	0.00%

	P(IRT.1 ≥ 55µg/l)
	5,890/552,915
	1.07%

	P(PAP () | IRT.1 ≥ 55µg/l)
	885/5,890
	15.03%

	P(CCF | PAP ()
	69/885
	7.80%

	P(MCF | PAP ()
	5/885
	0.56%

	P(MI | PAP ()
	6/885
	0.68%

	P(ST - | PAP ()
	805/885
	90.96%

	P(PAP - |IRT.1 ≥ 55µg/l)
	5,005/5,890
	84.97%

	P(CCF | PAP -)
	5/5,005
	0.10%

	P(MCF | PAP -)
	7/5,005
	0.14%

	P(MI | PAP -)
	1/5,005
	0.02%

	IRT-PAP-DNA strategy with failsafe procedure
	
	

	P(IRTD21 ≥ 40 µg/l | 0 mutation
	63/421
	14.96%

	P(CCF | IRTD21≥ 40 µg/l )
	1/63
	1.59%

	P(MCF | IRTD21≥ 40 µg/l )
	0/63
	0.00%

	P(MI | IRTD21≥ 40 µg/l )
	0/63
	0.00%

	IRT-PAP-DNA strategy without failsafe procedure
	
	

	P(TN | 0 mutation)
	420/421
	99.76%

	P(CCF | 0 mutation)
	1/421
	0.24%

	P(MCF | 0 mutation)
	0/421
	0.00%

	P(MI | 0 mutation)
	0/421
	0.00%

	IRT.1: 1st dosage of IRT at day 3, IRTmean : mean of the two dosages of IRT at day 3, IRTD21: IRT rate at day 21, CCF: classic form of CF, MCF: mild/borderline form of CF, MI: meconium ileus, P: probability ; TN: true-negative, ST: sweat test

PAP( : PAPmean ≥ 1.8 µg/l and 50µg/l ≤ IRT.1 < 100µg/l OR PAPmean ≥ 0.6 µg/l and IRT.1 ≥  100µg/l

PAP- : PAPmean < 1.8 µg/l and 50µg/l ≤ IRT.1 < 100µg/l OR PAPmean < 0.6 µg/l and IRT.1 ≥ 100µg/l

The symbol « | » indicates a conditional probability. Eg., P(≥ 1 mutations | IRTmean ≥ 65 µg/l) should be read as the probability to have at least one mutation in a newborn with an IRT dosage at day 3 above or equal to 65 µg/l.

Diagnosis performances were issued from a study conducted in 2010 comparing IRT-PAP and IRT-DNA on 552,915 newborns (1).
The probabilistic sensitivity analysis was performed running the model for 1,000 simulations. All non-zero probabilities were varied applying a Beta (a,b) distribution for dichotomous transitions and a Dirichlet distribution for polychotomous transitions (2).


Table S2. Unit costs used in the decision analysis model

	Costs
	Unit costs (€ 2012)
	Source

	IRT dosage
	1.78
	(3)

	DNA analysis
	135.79
	(3)

	Sweat test
	23.00
	Specialist visit, Ameli.fr

	PAP dosage
	17.65
	(4) *

	* Cost based on the hypothesis of a multipurpose laboratory with a 25% rebate on kit price.

Costs came from National Health Insurance Fund, funding the screening program, tariff of the health care reimbursement scheme and a micro-costing study on PAP dosage (4).

In the study by Seror et al, four cost estimates for the PAP dosage were calculated depending on laboratory specialization and rebate on laboratory supplies. The cost reported by the authors to be the most likely was selected in the main analysis and the three other costs, namely €22.82; €23.72 and €31.69 were simulated in a one-way sensitivity analysis.
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Table S4. Search strategy in the Medline database

	Type of study / subject
	Period
	Number of references

	
	Terms used
	
	

	Medline -: Neonatal cystic fibrosis screening: recommendations & consensus conferences
	01/01/08 – 30/04/14
	28

	Step 1
	((Genetic Testing OR Mass Screening OR Heterozygote Detection)/de OR (genetic OR screen* OR test OR tests OR testing OR detection* OR diagnos*)/ti OR (Neonatal screening OR newborn infant screening OR Newborn screening)/ti,ab) AND (Cystic Fibrosis/de OR Cystic Fibrosis/ti,ab)) OR (Cystic Fibrosis/genetics OR Cystic Fibrosis/Diagnosis)/de
	
	

	AND
	
	
	

	Step 2
	(recommendation* OR guideline* OR statement* OR consensus OR position paper//ti OR health planning guidelines/de OR (practice guideline OR guideline OR Consensus Development Conference OR Consensus Development Conference, NIH)/pt
	
	

	Medline – Information provided by physicians
	01/01/04 – 30/04/14
	27

	Step 1 
	
	

	AND
	
	
	

	Step 3
	(inform* OR counsel* OR advice* OR advis* OR communicat* OR explain*)/ti OR (Communication OR Comprehension OR Physician-Patient Relations OR Counseling OR Directive Counseling OR Professional-Family Relations OR Professional-Patient Relations OR Consumer Health Information OR Nurse-Patient Relations)/de
	
	

	Medline – Ethical aspects
	01/01/04 – 30/04/14
	117

	Step 1 
	
	

	AND
	
	
	

	Step 4
	Ethics/de OR (ethic* OR moral* OR deontologic* OR deontology)/ti,ab OR ethics/subheading OR bioethics/subset 
	
	

	Medline – Belief
	01/01/04 – 30/04/14
	17

	Step 1 
	
	

	AND
	
	
	

	Step 5
	(belief* OR believe* OR faith OR religion OR religious OR doctrine* OR tradition* OR legend* OR myth* OR custom* OR conviction* OR dogma*)/ti OR (Attitude to Health OR Health Knowledge, Attitudes, Practice OR Religion OR Culture OR Public Opinion)/de
	
	

	Medline – Genetic counselling
	01/01/2004 – 30/04/14
	131

	Step 1 
	
	

	AND
	
	
	

	Step 6
	Genetic Counseling/de OR genetic counseling/ti,ab OR geneticist*/ti
	
	


de: descriptor; ti: title; ab: abstract
Figure S2. Flow-chart of the ethical literature review
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Table S6. Ethical issues related to the screening outcomes
	Outcome
	Principle
	Perspective
	Arguments

	Heterozygous identification
	Beneficence
	Newborn
	In the long run, useful information but no proof that he/she will access it and consider it as useful.

	
	
	Newborn’s parents
	Access to genetic counselling (positive perception). Some will actually do a screening before conceiving a future child.

	
	
	Newborn’s family
	Potentially useful for parental projects. Families’ perception not documented and heterogeneous access to genetic counselling.
Diagnosis referral for some family’ members (very rare cases).

	
	Non-maleficence
	Newborn
	In the short run, risk of stigmatisation, of manipulation and impact on the parent-child relationship.
In the long run, risk on the parent-child relationship, self-esteem, self-actualisation and anxiety.

	
	
	Newborn’s parents
	Anxiety related to the newborn’s health status, to the transmission of the information and a potentially negative impact on family relationships, and to a project of a future child.
Dependant on the support and quality of information given to the parents.

	
	
	Newborn’s family
	Not documented in the literature but could be the same as the parents, at a lower degree.

	
	Autonomy
	Newborn
	The newborn is manipulated.
As an adult, he/she could receive an information he/she did not consent for.
Wider choice in a future parental project.

	
	
	Newborn’s parents
	Parents cannot express their right not to know (need for a double consent).
Incitation to screening without prenatal screening does not favour families' autonomy in general.
Parents face the burden to give the information to their child and their family.
The information given on their own genetic status gives them a wider choice about their future parental projects.

	
	
	Newborn’s family
	Family members could not oppose their right not to know.
The information given on their own genetic status gives them a wider choice about their future parental projects. 

	
	Justice
	Society
	Inequities in terms of access to care between identified heterozygous and the others.
Inequities in the allocation of financial and human in comparison to couples with an equal or higher risk. 

	False positive cases
	Non-maleficence
	Newborn’s parents
	Great anxiety during the testing period.

	
	
	Newborn
	Impact on parent-child relationship depending on length and intensity of parents’ anxiety. 

	Borderline diagnosis
	Beneficence
	Newborn
	Early care but which benefit/risk ratio is debated.

	
	
	Newborn’s parents
	Avoids anxiety related to several misdiagnoses in the case of symptoms. 

	
	Non-maleficence
	Newborn
	The burden of care and uncertainty of future health may affect child and family perception of health status. 

	
	
	Newborn’s parents
	Anxiety and impact on future parental projects. 

	
	Autonomy
	Newborn’s parents
	Explain the possibility of uncertain diagnosis and offer several care pathways. 

	
	
	Newborn
	Favour child’s implication in the choice of the care pathway. 

	
	Justice
	Newborn
	Allocate resources towards healthy children is unfair for affected children.


IRT.1: 1st dosage of IRT at day 3, IRTmean : mean of the two dosages of IRT at day 3, IRTD21: IRT rate at day 21, CCF: classic form of CF, MCF: mild form of CF, MI: meconium ileus, P: probability ; TN: true-negative, ST: sweat test


PAP( : PAPmean ≥ 1,8 µg/l and 50µg/l ≤ IRT.1 < 100µg/l OR PAPmean ≥ 0,6 µg/l and IRT.1 ≥  100µg/l


PAP- : PAPmean < 1,8 µg/l and 50µg/l ≤ IRT.1 < 100µg/l OR PAPmean < 0,6 µg/l and IRT.1 ≥ 100µg/l


The symbol « | » indicates a conditionnal probability. For example, P(≥ 1 mutations | IRTmean ≥ 65 µg/l) should be read as the probability to have at least one mutation in a newborn with an IRT dosage at day 3 above or equal to 65 µg/l.
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