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%vorozeneckého screeningu

vCasna detekce onemocneni umoznuje
brzky pocatek lecby

a tim Ize zabranit Ci zmirnit postizeni
ditete,

event. zabranit umrti




'crozenecky screening
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e novorozeneckeho screeningu

od 1962 screening fenylketonurie (1:10000)

Guthrieho bakterialni test

od 1969 (1975) screening fenylketonurie
v Ceskoslovensku

prof MUDr. Josef Hyanek,
doc. MUDr. Bohunka Blehova



L-Phe

Iketonurie (1 : 7 290)

fenylalaninhydroxylaza

Tetrahydrobiopterin ‘

O,

fenylpyruvat

fenylacetat

fenyllaktat

\

L-Tyr

Dihydrobiopterin
H,O

2-hydroxyfenylacetat

fenylacetylglutamin
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e novorozeneckeho screeningu

od 1992 screening aminoacidopatii a
organickych acidurii (1:4000)

tandemova hmotnostni spektrometrie

ve sv été




enecky screening a
mova hmotnostni spektrometrie
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vatizace a fragmentace aminokyselin
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ladni kriteria pro vybér onemocnéni vhodnych
pro novorozenecky screening:

a) relativne vysoka incidence

b) Ucinna lecba

c) relativné levny screeningovy test

d) vysoka sensitivita a vysoka specificita testu



ovorozenecky screening v USA
et screenovanych onemocneni v roce 2009




PYOrk State Newborn Screening Program

Inborn Errors of Metabolism - Organic Acid Disorders
Cobalamin A,B cofactor deficiency

Endocrine Disorders
Congenital adrenal hyperplasia HIV

Infectious Disease

Glutaric acidemia type |

‘ Cobalamin C,D cofactor deficiency
3-Hydroxy-3-methylglutaryl-CoA lyase deficiency

Congenital hypothyroidism

Hemoglobinopathies
Sickle cell disease
Sickle cell trait (sickle cell carrier)

Other Genetic Conditions
Biotinidase deficiency
Cystic fibrosis
Galactosemia

Krabbe Disease

Inborn Errors of Metabolism - Amino Acid Disorders
Homocystinuria

Hypermethioninemia

Branched-chain ketonuria

Phenylketonuria

Tyrosinemia

Inborn Errors of Metabolism - Urea Cycle Disorders
Argininemia

Argininosuccinic acidemia

Citrullinemia
Hyperammonemia/hyperornithinemia/homocitrullinemia

Isobutyryl-CoA dehydrogenase deficiency
Isovaleric acidemia

Malonic acidemia

2-Methylbutyryl-CoA dehydrogenase deficiency
3-Methylcrotonyl-CoA carboxylase deficiency
3-Methylglutaconic acidemia
2-Methyl-3-hydroxybutyryl-CoA dehydrogenase deficiency
Methylmalonyl-CoA mutase deficiency
Mitochondrial acetoacetyl-CoA thiolase deficiency
Multiple carboxylase deficiency

Propionic acidemia

Carnitine-acylcarnitine translocase deficiency

Carnitine palmitoyltransferase | deficiency

Carnitine palmitoyltransferase Il deficiency

Carnitine uptake defect

2,4-Dienoyl-CoA reductase deficiency

Long-chain hydroxyacyl-CoA dehydrogenase deficiency
Medium-chain acyl-CoA dehydrogenase deficiency
Medium-chain ketoacyl-CoA thiolase deficiency
Medium/short-chain hydroxyacyl-CoA dehydrogenase deficiency
Mitochondrial trifunctional protein deficiency

Multiple acyl-CoA dehydrogenase deficiency
Short-chain acyl-CoA dehydrogenase deficiency

Very long-chain acyl-CoA dehydrogenase deficiency



vorozenecky screening v Evrope
t screenovanych onemocnéni v roce 2009



vané DMP v pilotni studii UDMP

Deficit SCAD
Fenylketonurie Deficit MCAD
Hyperfenylalaninémie Deficit VLCAD
Tyrosinémie AA Deficit LCHAD
Leucindza Glutarova acidurie II. typu
Glutarova acidurie I. typu  Deficit CPT I
Methylmalonova acidémie  Deficit CPT II
Propionova acidémie Deficit karnitin/acylkarnitin

Isovalerova acidémie o A translokasy
Deficit p-ketothiolasy

Deficit 3-methylkrotonyl-CoA-karboxylasy
3-hydroxy-3-methylglutarova acidurie




/Yysledky pilotni studie
za roky 2000 — 2009

w8802 | 26 | 0219% 10,3%

Pocet pacient U
FenyIketonune/hyperfenylalanlnemle 18
Deficit LCHAD 3
Deficit MCAD 2
Methylmalonova acidemie 1
Propionova acidemie 1
Deficit 3-methylkrotonyl-CoA-karboxylazy 1

Incidence sledovanych DMP 1:4 260
Incidence PKU 1:6 050, LCHADD 1:36 300



Onemocréni

Pacienti
s DMP

Falesrg
pozitivni
testy

Pozitivni
prediktivni
hodnota

Fenylketonurie / hyperfenylalaninemie

18

25

41,9%

Tyrosinemie typ |

99

<10%

Leucin6za

15

<6.3%

Glutarova acidurie typ |

6

<143 %

Methylmalonova acidemie

39

2,5%

Propionova acidemie

39

2,5%

Isovalerova acidemie

<14.3%

Deficit CPT |

< 50.0 %

Deficit CACT

Deficit CPT Il

<91%

Deficit SCAD

0,0%

Deficit MCAD

16,7%

Deficit VLCAD

<16.7 %

Deficit LCHAD

100,0%

Glutarova acidurie Il. Typu

<4.6%

Deficit mitochondrialni acetoacetyl-CoA
thiolazy

<91%

3-hydroxy-3-methylglutarova acidurie

<9.1%

Deficit 3-methylkrotonyl-CoA
karboxylazy

9,1%







enecky screening v CR
rijna 2009

(2) V ramci novorozeneckeho laboratorniho screeningu jsou ze suche kapky krve vysetrovany nize uved
onemocneni:

Endokrinni onemocnéni (EO): ~71-
a) kongenitalni hypotyreoza (CH) 1:2 900
b) kongenitalni adrenalni hyperplazie (CAH)

Dédicne poruchy metabolismu (DMP):

c¢) fenylketonurie (PKU) a hyperfenylalaninemie (HPA) ~ 1 c 4 000

d) leucinoza (nemoc javoroveho sirupu, MSUD) )

e) deficit acyl-CoA dehydrogenazy mastnych kyselin se stiedné dlouhym retézcem (MCAD)

deficit 3-hydroxyacyl-CoA dehydrogenazy mastnych kyselin s dlouhym retézcem (LCHAD)
g) deficit acyl-CoA dehydrogenazy mastnych kyselin s velmi dlouhym retézcem (VLCAD)

deficit karnitinpalmitoyltransferazy I (CPT I)

deficit karnitinpalmitoyltransterazy I1 (CPT II)

deficit karnitinacylkarnitintranslokazy (CACT)

glutarova acidurie typ [ (GA T)

izovalerova acidurie (IVA)

Jina onemocnént:
m) cysticka fibroza (CF) ~1:4 000




Vysledky CR
d 1. Fijna 2009 do 30. za Fi 2010

Pocet pacientu
FenyIketonune/hyperfenylalamnemle 18
Deficit MCAD 10
Glutarova acidurie I. typu 2
Leucindza 1

iIncidence sledovanych DMP 1:3 797
Incidence PKU 1:6 539, MCADD 1:11 771



Epektivy novorozeneckého screeningu

Rozsireni pocCtu screenovanych onemocnéni
Kongenitalni adrenalni hyperplazie
imunometody x MS/MS
Lysosomalni poruchy
enzym MS/MS






