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Inborn Errors of
Metabolism (IEM)
Nosological Classification

@ Intoxication Disorders

@ Energy Metabolism

Disorders

@ Storage Diseases

Accumulation of toxic substrates
proximal to enzyme deficiency

Deficiency in energy
production or utilization by
tissues

______ : '~§:O<- 3

Synthesis or catabolism
alterations of large molecules,
leading to the accumulation
of these substrates in cell
organelles
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Lysosome
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Intoxication Disorders

Amino acids Metabolism Disorders:

-Organic acidemias, Urea Cycle
Disorders, Aminoacidopathies
(Phenylketonuria, homocystinuria ...)

Alteration of Carbohydrate
Metabolism:
-Galactosemia, fructosemia

Others:
-Porphyria, neurotransmitter IEM ...

Inborn Errors of Metabolism

®
Energy Metabolism Disorders

Mitochondrial diseases:

-MELAS, Sd. Leigh, Sd.Kearn-Sayre ...

Fatty acid B-oxidation disorders:

- Acyl CoA dehydrogenase
deficiencies, glutaric acidemia ...

Others:
Glycogenosis, GLUT 1 transporter
deficiency ...

L
Storage Diseases

Lysosomal diseases:

-Fabry Disease, Niemann-pick
Syndrome, Gaucher Disease,
Mucopolysaccharidosis, Cystinosis ...

Peroxisomal diseases
-X-linked adrenoleukodystrophy,
Zellweger Syndrome ...




Acute
Chronic
Every age
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c4abD Lo, CSOH, CSDC+CI100H. C6. CE0OH 6bC. CB 81

18:1, C18:2. C1BOH, C18:10H

10, C10:1, C1(

Table 1. ACMG Recommended Uniform Screening Panel (20 Core Conditions)
Argininosuccinic Aciduria — =
Citrullinemia Type 1
Maple Syrup Urine Disease
HOor

ystinura

Tyrosinemia Type 1
Primary Carnitine Deficiency /
Medium Chain A«

{Very Lor

Camnitine Trar

i-CoA Dehydrogenase Deficien

sporter Defect

Ly
\

ain Acy

2 CoA Dehydrogenase Deficiency
Long Chain 3-Hydroxyacyl-CoA Dehydrogenase Deficiency
Trifunctional Protein Deficiency

Propionic Aci

\Mv:-t“, yim [-CoA mutase

Methyimalonic Acidemia: Cobalamin Disorders

gemia

nic Acidemia: methylmalony

Carboxylase Deficiency
taric Aciduria

hetase Deficiency

C3. CADCHCROH. |

2, C140H, C16, C16:1]

16

Screening Result
‘Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

v\‘: e Inte rpretotion
Negative
Negative
Negative
Negative
Negative

[Table 2. ACMG Recommended Uniform Screening Panel (26 Secondary Conditions)

Screening Result

C
Hypermethioninemia

Benign Hyperphenylalaninamia

Biopterin Blosynthesis / Regeneration Defect
Non-Ketotic Hyperglycinemia

Ornithine Transcarbamylase Deficiency
Carbamoyl Phosphate Synthetase 1 Deficienc Yy
HHH Syndrome

Argininemia
citrullinemia Type 2

Tyrosinemia Types 2,3

Short Chain Acyl-CoA Dehydrogenase Deficiency
Medium/Short Chain Acyl-CoA Dehydrogenase Deficiency
Gluratic Acidemia Type 2

Medium Chain ketoacyl-CoA Thiolase Deficiency
2,4-Dienoyl-CoA Reductase Deficiency

Carnitine Palmitoyltransferase 1 Deficiency
Carnitine Palmitoyltransferase 2 Deficiency
Carnitine Acylcarnitine Translocase Deficiency
Methylmalonic Acidemia with Homocystinuria
Malonic Acidemia

Isobutyrylglycinuria

2-Methylbutyrylglycinuria

Methylglutaconic Aciduria
-Methyi-3-hydroxybutyric Aciduria

ur

N

Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Nagative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
See Interpretation
Negative
Negative
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"J'ﬁ(‘(l'd Metabolites (amino acids and .lzyl(;’.n-hnr‘.. derivatized): Ala, Arg, Cit, Gly, Met val, Xle, €O, ¢ 3, ADCHCROH, C4, CAOH
1D S, (51, CS0OH, CSDC+CI100H, C6, CEOM 60C, CB8,. C8:1 10, C10:1. C102 12:1 14 14:1, C14:2, C140H, €16, €161 160H
lw‘lr 10H 1 18:1, C18:2_ C1BOH, C18:10H
Table 1. ACMG Recommended Uniform Screening Panel {20 Core C onditions) Screening Result
Argininosuccinic Aciduria —— = ‘Negative
C i mia Type 1 Negative
M rup Urine Disease Negative
nuria Negative
*tonuria Classic Negative
Tyrosinemia Type 1 Negative
Primary Carnitine Deficien Cam I Negative
Medium Chain Acyl-CoA Dehydroge clend Negative
hain Acyl-CoA Dehydrogena *ficiency Negative
3-Hydroxyacyl-CoA Dehydrogenase Deficiency Negative
Negative
Negative
Acidemia: m Pimalonyl-CoA mutase Negative
Acidemia iers Negative
ma See Interpretot
A Carboxylase Deficiency Negative
ic Aciduria Negative
se Deficiency Negative
Negative
i Negative
|Table 2. ACMG Recommended Uniform Screening Panel (26 Secondary Conditions) Scraening Result \

ininemia Negative

llinemia Type 2 Negativa
Hypermethioninemia Negative
enylalaninemia Negative
rnthesis / Regenermation Defect Negative
(etotic Hyperglycinemia Negative
Ornithine Transcarbamylase Deficiency Negative
Carbamoyl Phosphate Synthetase 1 Deficiency Negative
HHH Syndrome Negative
Tyrosinemia Types 2,3 Negative
Short Chain Acyl-CoA Dehydrogenase Deficiency Negative
Medium/Short Chain Acyl-CoA Dehydrogenase Deficiency Negative
Gluratic Acidemia Type 2 Negative
Medium Chain ketcacyl|-CoA Thiolase Deficiency Negative
2,4-Dienoyl-CoA Reductase Deficiency Negative
Carnitine Palmitoyltransferase 1 Deficiency Negative
Carnitine Palmitoyltransferase 2 Deficiency Negative
Carnitine Acylcarnitine Transiocase Deficency Negative
Methylimalonic Acidemia with Homocystinuria Negative
Malonic Acidemia Negative
Isobutyrylglycinuria Negative
2-Methylbutyrylglycinuria See Interpretation
3-Methylglutaconic Aciduria Negative
2-Methyi-3-hydroxybutyric Aciduria Negative
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& gt
MSUD 5 = Tyrosinomia 4 ® NKH 4 = Phe metabolism 42

9.37 (23) 13 (phe 2-10) Hyper
phenylalanemia
8.65 (21.81) 12 (phe 10-20) Mild PKU

7.93 (20) 11 (phe>20) Classic PKU
4.32 (10.90) 6 Non classic PKU

3.60 (9.09) 5 Maple syrup urine disease
2.88 (7.27) 4 thyrosinemia

Phe metabolism 42,
17%

2.88 (7.27) 4 Non ketotic hyperglycinemia
39.65 (100) 85
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(2.12) 1

2 (4.25)
(4.25) 2
(6.38) 3

(8.51) 4

(8.51) 4
(10.63) 5

47(100)

B-ketothiolase deficiency

Propionic Acidemia
Biotinides deficiency
Z2-methylbutyryl glycinuria

Isobutyryl CoA dehydrogenase
deficiency

3-methyl Glutaconic Acidemia
Holocarbooxlase synthetic

Glutaric Aciuria type 1
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(38.70) 12 Short chain Acyl-CoA
dehydrogenase

(32.25) 10 Medium chain Acyl-CoA
dehydrogenase

(22.58) 7 Carnitine uptake
deficiency

(6.45) 2 Glutaric Acidemia type 2

(100) 31
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