Neonatal screening programs:
Should parents be given a choice

of screening options?
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Newborn screening in the
Netherlands

Newborn screening: voluntary program, 99%
participation

Screening program:

from...

Phenyl ketonuria (PK U)
e Congenital hypothyroidism (CH)
s Adrenogenital syndrom (AGS)
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Phenyl ketonuria (PK U)

Congenital e hypothyroidism (CHT)

Adrenogenital syndrom (AGYS)

bi oti ni dase deficiency,

cystic fibrosis (voorwaardelijk),

gal actosemia,

ol utaar acidurie type I,

HM G-CoA-lyase deficiency,

hol ocarboxyl ase synthase deficiency,
homocystinuria,

Isoval eriaan acidemia,

long-chain hydroxyacyl CoA dehydrogenase deficiency
mapl e syrup urine disease,

MCAD deficiency,

3-methyl crotonyl-CoA carboxylase deficiency,
Sickel cell anemia

tyrosinemal,

very-long-chai n acyl CoA dehydrogenase deficiency.
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Core Pand as recommended by the American Cdlege of
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But why not:

Medical Genetics

3-Methylcrotonyl-CoA carboxyl ase defi ciency (3MCC)

3-OH 3-CH3 glutaic aciduiia (HMG)

Argininosucdnic acidemia(ASA)

Beta-K etothiol ase deficiency (BKT)

Biotinidese deficiency (BIOT)

Carnitineuptake defect (CUD)

Citrulinemia(CIT)

Classcal gaadosemia(GALT)

Congenital arend hyperplada (21-hydroxyl ase deficiency) (CAH)
Congenital hypathyroidism(CH)

Cysticfibrosis (CF)

Glutaricaddematypel (GA 1)

Hb S/C disesse (Hb S/C)

Hb S/R-thalassemia(Hb SRTh)

Honmocysinuria(dueto CBSdeficiency) (HCY)
Isovdericaddemia(I\VA)

Long-chanL-3-OH acyl-CoA denhydrogenase deficiency (LCHADD
Mapl e syrup disease (MSUD)

Medium-chain acyl-CoA dehydrogenasedeficiency (MCADD)
Methyl mal onic acidemia(Cbl A,B) (Chl A, B)

Methyl mal oni ¢ acidemi a (mutase deficiency) (MUT)

Multi pl e carboxyl ese deficiency (MCD)

Phenylkeonuria (PKU)

Propionic acidemia (PROP)

Sicklecdl anemia (Hb SSdisease) Hb (SS)

Trifunctional protein deficiency (TFP)

Tyrosinematypel (TYRI)

long-chan acyl-CoA denydrogenase deficiency (VL CADD)
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Secondary Targets as recommended by the American Cdlege

of Medical Genetics

2-Methy| 3-hydroxy butyric aciduria(2M3HBA)
2-Methylbutyryl-CoA dehydrogenase deficiency 2MBG)
3 Methylglutaconic aciduria BMGA)

Argininema(ARG)

Biopterin cofactor biosynthes s, defectsof (BIOPT BS)
Biopterin cofactor regenerati on, defects of (BIOPT REG)
Carnitinepal mitoyltransferase | deficiency (liver) (CPT1A)
Carnitinepal mtoyltransferase |1 deficiency (CPT 1)
Carnitine acyl carnitine trand ocese deficiency (CACT)
Citrdlinematypell (CIT II)

Dienoyl-CoA reductase deficiency (DE RED)

Gal actoki nese deficiency (GA LK)

Gal actose epi merase deficiency (GALE)
GlutaricaddemaTypell (GA 2)
Hypermethioninemia(MET)

Hypemphenyl alaninemia, benign (H-PHE)

Isobutyryl-CoA dehydrogenase deficiency (IBG)

Mal onic acidemia(MAL)

Mediunyshort-chanL -3-OH acyl-CoA dehydrogenase defi ciency
(M/SCHADD)

Medium-chain ketoacy|-CoA thiol ase deficiency (MCKAT)
Methyl mal onic acidemia (Chl C,D) (Chl C,D)

Short-chain acyl-CoA dehydrogenasedeficiency (SCADD)
Tyrosinematypell (TYRII)

Tyrosinematypelll (TYRIII)

Variant Hb-pahies (including HB E) (Var Hb)
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Why not?

e Further expanganrelatively ssmple, thanks
to tandem mass spectrometry

e Canit bejudified to decide not to acquire
medically relevant information about a
newborn child?

a’?-..-,_,_ w Ethiek Instituut

Copyright 2007, Marcel Verweij, m.f.verweij@ethics.uu.nl



Why not?

e Many diseases: early deteaction will not improve
Prognosis
e Screening has aso costs and disadvantages
— Early knowlegde of untreatable disease may decrease well

being
— More diseases> more false-positives = more unnecessary
follow-up testing, worries, etc

— Hnancial issues
e Most importantly...

o5,
5 :
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Justification

Public program requires strong justification
Primary goal: health benefitsfor child

Possibly secundary goals. indirect
advantages for child and family
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NL Health Council (2005)

. Considerable, irreparable damage can be
prevented

. Less substantial or insufficient evidence of
prevention of damage to health

. No prevention of damage to health
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‘Meer ziektes testen door hielprik baby’

Door een onzer redacteuren

Den Haag, 4 jan. Artsen moeten de mogelijkheid krijgen ouders na
een hielprik te vertellen aan welke onbehandelbare ziektes hun
pasgeboren kind lijdt.

Daarvoor pleiten patiéntenorganisaties
naar aanleiding van een oproep van de
Leidse klinisch geneticus Breuning, van _ ; AR
het Leids Universitair Medisch Centrum. S e i

Archief:
® overzicht - Meer binnenlands nleuw

Nu maakt de hielprik het nog alleen mogelijk ocuders in te lichten over
behandelbare aandoeningen.
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e Some parents may want to know whether

their child has a disease from categories 2
or 3 (e.g. Duchenne)

 Many other may forgo such screening
e —» ?7— let people choose:

“We do / do not want to recaive
Information about all

(‘untreatabl €' ) diseases’
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Chosing to recelve information
about untreatable diseases

 Diversity of diseases: incidence, seriousness of
symptoms, mplications family life, differencesin
onset, diagnostic process, ec.

» Reasoable choice: depends on characteristics of
disease; it makes sense to prefer information about
some untreatabl e diseases but not all.

e Hence: choice per disease
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3-M e hylcrotony|-CoA carboxylase deficiency (3M CC)
3-OH 3-CH3 dutaric aciduria(HM G)
Argninosuccinic acidemia (ASA)

Beta-K etothiolase deficiency (BKT)

Biotinidase deficiency (BIOT)

Carnitine uptake defect (CUD)

Citrullinemia (CIT)

Classical gdactosemia(GALT)

Congenitd adrend hyperplasia (21-hydroxylase
deficiency) (CAH)

Congenitd hypathyroidism (CH)

Cydicfibrosis (CF)

Glutaric acidemiatypel (GA 1)

Hb SC disease (Hb SIC)

Hb S-thdassemia (Hb S/T h)

Homocy ginuria (dueto CBSdeficiency) (HCY)
Isovaeric acidemia (1 VA)

Long-chain L-3-OH acy|-CoA dehydrogenase deficiency
(LCHADD

M gple syrup disease (M SUD)

M edium-chain acy-CoA dehy drogenase def iciency
(MCADD)

M ehy Imdonic acidemia (Cbl A,B) (Chl A, B)

M e hylmaoni c acidemia (mutase deficiency) (M UT)
M ultiple carboxylase deficiency (M CD)
Phenylketonuria (PKU)

Sckle cdl anemia(Hb SSdisease) Hb (SS9
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2-M e hyl 3-hydroxy butyric aciduria(2M 3HBA)

2-M e hyIbuty ryl-CoA dehy drogenase deficiency (2M BG)
3 M ehyldutaconic aciduria (3M GA)
Argninemia(ARG)

Biopterin cofactor biosy nthesis, defects of (BIOPT BS)
Biopterin cofactor regeneration, defects of (BIOPT REG)
Carnitine pamitoyltransferase | deficiency (liver) (CPT 1A)
Carnitine pamitoy ltransferase |1 deficiency (CPT 1)
Carnitine: acylcarnitine translocase deficiency (CACT)
Citrullinemiatypell (CIT I1)

Dienoyl-CoA reductase deficiency (DE RED)
Gdactokinase deficiency (GALK)

Galactose epimerase deficiency (GALE)

Glutaric acidemiaTypell (GA 2)
Hypermethioninemia(M ET)

Hypermphenyldaninemia, benign (H-PHE)

Isobuty ryl-CoA dehy drogenase deficiency (IBG)

M donic acidemia(MAL)

M ediurm/short-chain L-3-OH acy|-CoA dehydrogenase
deficiency (M/SCHADD)

M edium-chain ketoacy|-CoA thiolase deficiency (M CKAT)
M ehyImalonic acidemia (Cbl C,D) (Chl C,D)
Short-chain acyl-CoA dehydrogenase deficiency (SCADD)
Tyrosinemiatypell (TYRII)

Tyrosinemiatypelll (TYR 1)

Variant Hb-pathies (includingHB E) (Var Hb)

Propionic acidemia (PROP)

Trifunctiona protein deficiency (TFP)
Tyrosinemiatypel (TYR1)

Very long-chain acyl-CoA dehydrogenase deficiency
(VLCADD)
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Problems

 Complex and burdenful choice

* \Which most often will have no practical
consequences at all (given that mos diseases

arerare)

* Reasonable choice requires adequate
Information

— High demands on knowledge and communi cation
skills of professionals
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Well-considered choice?

 Attainable for amos no one, except for
— Parents who want to know everything
— Parents who are acquainted with specific
diseases
— Parents who do not want to know anything

f"*'r-'r.,: w Ethiek Instituut

Copyright 2007, Marcel Verweij, m.f.verweij@ethics.uu.nl



Offering choice options

 Many parents may not want to choose
— Yet areforced to choose

 Mog parentswill not be able to make well
considered choice

— Y et they must make a choice

» Professonals must disclose relevant
Information about di seases

Yo Overdemanding, If not Impossible
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e False (and paternaligic) assumption that it
IS always better for parentsto have a choice
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Current practice newborn screening
(NL)

o 18 diseases, selected by experts

e |Informed consent must be obtained —1an’t
that equally impossible?
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Why informed consent at all?

e To enable parents to make thelr own autonomous
choice = optima information required
OR

e |mportant that children are not tested for all kinds
of conditions against the will of parents. Consent
IS Important to promote and sustain trust in the
program
- Basic information is sufficient
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Basic information & consent

e Possible iIf diseases/ conditions are
selected on the basis of clear and strict
criterion

“Diseases for which thereis evidence that
detection and 1 mmedi ate treatment after birth will

prevent substantial, irreversible damageto child’'s
health”
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Conclusion

e Newborn screening

— Basic informed consent for screening for
limited, well-defined set of diseases/conditions

— Expanded choice modd: unjustified
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