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Autosomal
dominant

Autosomal
recessive

ANAMNESI

= affected
X-linked

X-linked
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����������������	�� Peroxisomal disorders Disorders of cholesterol 
synthesis
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Mucolipidosis type II Zellweger syndrome SLO syndrome
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CLINICA DELLE MALATTIA METABOLICA
EREDITARIA
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ABC DELLA PATOLOGIA METABOLICA : ABC DELLA PATOLOGIA METABOLICA : 
la clinica la clinica 
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Early Prenatal Magnetic Resonance Imaging of
Glutaric Aciduria Type 1: Case Report

22-week-gestation fetus, in which prenatalmagnetic resonance  imaging 
revealed findingssuggestive of glutaric aciduria type 1 (GA-1),

8
J Comput Assist Tomogr & Volume 34, Number 3, May/June 2010
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• Molte malattie

• un test

$��		
�
� ���%$&%$
'%������	( )	���
�*

(MME)n

MS/MS• un test

• Molti metaboliti

• ampio cut-off
10

MS/MS

(AA,AC)n

0.1-1,000 µM



��������	
��������	
��
��
���
��
�



m/z
165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290

%

0

100
PROPIONIC ACIDAEMIA

218.1

204.10

171.10
162.10

207.10
291.20263.20255.20221.1 * 235.20

232.20 246.20244.20 248.10
262.20 282.10

276.10

C3 = 11.9 µmol/L (Cut-off=4)

C3 Propionyl carnitine

ACIDURIE  ORGANICHE

m/z
165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290

%

0

100

165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290
METHYL MALONIC ACIDAEMIA

218.1

204.10
162.10

171.10 207.10 291.20263.20221.1 * 255.20235.20232.20 246.20248.10 282.10276.10 288.20

C3 = 34.7 µmol/L (Cut-off=4)
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MCAD

C8 = 2.09 µmol/L (Cut-off=0.22)

C6 = 0.30 µmol/L (Cut-off=0.22)

MCAD

%

100 204.1

171.1 291.2
207.1 263.2

221.1

218.1

255.2
235.2

232.2 246 2

288.2

282.1

276 1

C6

C8

VLCAD

C14:1 = 2.41 µmol/L (Cut-off = 0.44)

C14 =    0.74 µmol/L (Cut-off = 0.5)

C14:2 = 0.67 µmol/L (Cut-off = 0.10)

m/z180 200 220 240 260 280 300 320 340 360 380 400 420 4400
232.2 246.2 276.1

VLCAD

m/z180 200 220 240 260 280 300 320 340 360 380 400 420 440

%

0

100 431.4403.3
375.3

347.3

319.2

316.2 344.3

370.3

368.3

400.3

398.3
388.3

426.4

424.3
414.3 442.4

372.3

C14:1

C14C14:2
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PHE = 316 (Cut-off = 120)

PHE/TYR = 5.51 (Cut-off = 1.6)

%

100
PHENYLKETONURIA

166.1

135.10
132.10

126.10
118.10

116 10 121 10 160 10

172.1 *

180.10

PHE

TYR = 614 µmol/L  (Cut-off = 200)

m/z
80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185

%

0

100

m/z
80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185

0

116.10
90.0078.00 94.00

121.10 160.10
153.10139.10

150.10
178.10 188.10

TYROSINAEMIA TYPE I
135.10132.10

126.10
118.10116.10

90.00
78.00 94.00

121.10

172.10

160.10
153.10139.10

150.10 155.10

166.10

180.10

178.10

182.1

188.1 *

TYR
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POSSIBILI 60 POSSIBILI 60 
PATOLOGIE PATOLOGIE 
METABOLICHE METABOLICHE 
EREDITARIEEREDITARIE



NEWBORN  BLOODSPOT  SCREENING LSD

16J Ped ,in press 2011



TANDEM TANDEM –– MS DISEASE PANELS IN MS DISEASE PANELS IN 
EUROPEAN COUNTRIESEUROPEAN COUNTRIES
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MALATTIAMALATTIA COSA DEVE FARE IL PEDIATRIACOSA DEVE FARE IL PEDIATRIA

MSUD Trasferimento immediato Centro Metabolico

TIROSIMEIA TIPO I Asintomatica  – Ricovero Immediato 

OMOCISTINURIA Asintomatica  – Contattare Centro

MCAD Asintomatica  – Contattare centro
Letargico – Ricovero Immediato 

VLCAD Asintomatica  – Contattare cento
Letargico – Ricovero ImmediatoLetargico – Ricovero Immediato 

IVA Trasferimento immediato- Centro metabolico

GA I Trasferimento immediato- Centro metabolico

MMA Trasferimento immediato- Centro metabolico

PA Trasferimento immediato- Centro metabolico

CPT I e CPT II Asintomatica  – Contattare Centro

CITRULLINEMIA Trasferimento immediato-Centro Metabolico

ARGININSUCCINICO ACIDURIA Trasferimento immediato-Centro Metabolico
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UCD : 61

OA  : 45

MSUD: 14

AA  :20
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Division of Metabolic Diseases - Padua (1999-2011)
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DATO SOSPETTO

Anemia (macrocitica) Difetti di cobalamina, folati 

EMOCROMOEMOCROMO

Reticolocitosi Difetti glicolisi, difetti del ciclo acido �-
glutammico 

Linfociti vacuolati Malattie lisosomiali 



PROFILO BIOCHIMICO (I)PROFILO BIOCHIMICO (I)

DATO SOSPETTO
�-Fetoproteina Atassia teleangiectasia, tirosinemia

Glucosio in CSF Mitocondriopatie, deficit del 
trasportatore  GLUT -1

Acido urico 
Glicogenosi, difetti del metabolismo 
delle purine, difetti �-ossidazione acidi 
grassi, mitocondriopatie

Acido urico Difetti del metabolismo delle purine, 
difetti del cofattore molibdeno

ACE Malattia di Gaucher

Creatinina Difetti di sintesi della creatina



DATO SOSPETTO
Sideremia, transferrina Emocromatosi, malattie perossisomiali

Cupremia Malattia di Wilson, malattia di Menkes

PROFILO BIOCHIMICO (PROFILO BIOCHIMICO (IIII))

Cupremia Malattie perossisomiali

Cupruria Malattia di Wilson, perossisomopatie 

Ceruloplasmina Malattia di Wilson, malattia di Menkes, 
aceruloplasminemia

Ipotiroidismo, 
Ipoparatiroidismo

Mitocondriopatie, sindromi CDG



DATO SOSPETTO

Fosfatasi alcalina Ipoparatiroidismo, defecti sintesi acidi 
biliari 

C l t l �- ipobetalipoproteinemia, difetto sintesi

PROFILO BIOCHIMICO (PROFILO BIOCHIMICO (IIIIII))

Colesterolo � ipobetalipoproteinemia, difetto sintesi 
steroli, difetti perossisomali

Trigliceridi Glicogenosi, difetti lipoproterine (deficit 
lipoprotein lipasi)

CK
Difetti mitochondriali, difetti �-ossidazione 
acidi grassi, glicogenosi tipo II, III and 
IV,difetti glicolisi, difetto muscolare AMP-
deaminasi, distrofinopatie



AMMONIEMIA
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�������
���"���#��������
���"���#��������
���"���#��������
���"���#���$�%�����$�%�����$�%�����$�%���µµµµ �������&��'���!���!�()���*�������&��'���!���!�()���*�������&��'���!���!�()���*�������&��'���!���!�()���*µµµµ & ' *& ' *& ' *& ' *

$�+���$�+���$�+���$�+���µµµµ �������&(�,�����(���!�!���(���-)���*�������&(�,�����(���!�!���(���-)���*�������&(�,�����(���!�!���(���-)���*�������&(�,�����(���!�!���(���-)���*

�������./""���������./""���������./""���������./""��&���%���&���%���&���%���&���%���µµµµ ������*������*������*������*

�!�(��0�� ���!������������!�(��0�� ���!������������!�(��0�� ���!������������!�(��0�� ���!�����������

1�� ������ ��2�&��������*1�� ������ ��2�&��������*1�� ������ ��2�&��������*1�� ������ ��2�&��������*

���(������������),,�� ���!����(������������),,�� ���!����(������������),,�� ���!����(������������),,�� ���!�
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•TEST BASALI
ammonio, glucosio, anion gap,lattato, chetoni urinari 

•TEST SPECIFICI ( guidati dal sospetto clinico)

AMINO ACIDI (plasma e urine)

����������	
����

ACIDI ORGANICI (urine)

ACILCARNITINE (plasma)

VLCFA (plasma)

DOSAGGIO OLIGOSACCARIDI (urine)

DOSAGGIO PURINE E PIRIMIDINE (urine)

DOSAGGIO SIALOTRANSFERRINE  (siero)



QUANDO NON SOSPETTARE UNA MALATTIA 
METABOLICA EREDITARIA

Sintomo isolato o multiorgano

Decorso clinico statico o progressivo

RITARDO MENTALE LIEVE

30

RITARDO MENTALE LIEVE
RITARDO DEL LINGUAGGIO ISOLATO E PRECOCE
SCARSA CRSCITA ( altezza e c.c. normale)
INFEZIONI FREQUENTI
CONVULSIONI OCCASIONALI ( con febbre)
SINDROMI EPILETTICHE
SIDS  (asintomatiche)

Nyhan WL,Inherited Metabolic Diseases,2010
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Zschcke J. 2010, Padua
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