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1
EQUILIBRIO ACIDO BASE ED ELETTROLITI : anion –gap>20

2
GLICEMIA : < 40 mg/dl  e  >200 mg/dl

3
CHETONI (++++)

4
AMMONIEMIA > 250 ug/dl

FRIDAY NIGHT PATIENT
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IPERAMMONIEMIA
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LATTICO ACIDOSI - IPOGLICEMIA

IPOGLICEMIA

4

METABOLISMO INTERMEDIO
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• ANION GAP

• LATTATO > 2.5 MMOL/l ( ESCLUDERE MALATTIE CARDIACHE ED IPOSSIA)

• PIRUVATO : NO (L/P CAVE)

ACIDOSI METABOLICA
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 ketonuria should always be considered 
abnormal in neonates, it is a physiological result 
of catabolism in late infancy, childhood, and even 
adolescence. 

however as a general rule, hyperketosis at a 
level that produces METABOLIC ACIDOSIS is not 
physiological ”

Saudubray, Inborn Metabolic Diseases,2006

KETOSIS
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ACIDOSI NO ACIDOSI

LATTATO CHETONI
FFA

CHETONI
FFA

CHETONI

Gluconeogenesi
P.C

GSD I
F1-6Pasi

MSUD
Acidurie Organiche

Ipopituitarismo

Difetti
FAO

-Iperinsulinismo
-HI simili :

-CDG
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D. GLDH
(HI/HA)

NH3

IPOGLICEMIA

01/06/2010 7



organic acids

NH4
+

Urea

Urea cycle

protein

amino acids

• Difetti del ciclo 
dell’urea

• ACIDURIE 
ORGANICHE

VALORI NORMALI : < 80 µ MOL/l

VALORI DUBBI ( < 200 µ mol/l )

Acido valproico e tossine

Herpes simplex ( neonato)

insuff epatica

VALORI METABOLICI: > 250 µg/dl

AMMONIEMIA
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AMMONIO, pH, ELETTROLITI
CHETONI
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• Aminoacidopatie
• Difetti ciclo dell’ urea
• Acidurie organiche
• Disordini energetici 

- β-ossidazione
- difetti carboidrati
- (mitocondriopatie) 

TEST METABOLICI
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AMINOACIDI

ACIDI ORGANICI

ACILCARNITINE
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o Difetti degli aminoacidi glicina e serina

o Difetti del metabolismo delle pterine e delle 
amine biogeniche

o Difetti del metabolismo GABA

o Difetti del metabolismo pirodossina e folati

o Difetti del metabolismo della creatina

ENCEFALOPATIA  
METABOLICA

ESAME DEL LIQUOR per AMINOACIDI e NEUROTRAMSMETTITORI01/06/2010 12
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Treatable disorders Diagnostic test

PYRIDOXINE DEPENDENCY
Response to pyridoxine; elevated pipecolic acid 
(CSF, plasma, urine) and a-aminoadipic 
semialdehyde (urine)

FOLINIC ACID DEPENDENCY

Response to folinic acid; elevated pipecolic 
acid (CSF, plasma, urine) and a-aminoadipic 
semialdehyde (urine); unknown peak in CSF 
HPLC

PNPO DEFICIENCY Response to pyridoxal 5-phosphate; elevated 
glycine, threonine, 3-orthomethyldopa, lactate 

BIOGENIC AMINES DEFICIENCY HVA and 5-HIAA in CSF

PHOSPHOSERINE AMINOTRANSFERASE
DEFICIENCY Low CSF and plasma serine and glycine

ENCEFALOPATIA EPILETTICA: 
DIAGNOSI DI LABORATORIO
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• Molte malattie

• un test

• Molti metaboliti

• ampio cut-off

(MME)n

MS/MS

(AA,AC)n

0.1-1,000 µM

16

SCREENING BY MS/MS
(MULTIPLEX TESTING)
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POSSIBILI 60 
PATOLOGIE 
METABOLICHE 
EREDITARIE
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• Malattie con morbidità e mortalità significative
• Trattamanto presente ed efficace
• Tempo necessario per intervenire prima che si 
sviluppino i sintomi 
• Validità clinica e utilità clinica dello screening
• Economicamente fattibile ( costo/beneficio)
• Che la malattia abbia una storia naturale nota
• Che la malattia abbia una incidenza conosciuta e 
significativa nella popolazione che sarà screenata

18

Pediatrics,2009;123:451-457

QUALI MALATTIE INCLUDERE ?
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ovvero creiamo malati dove non ci sono ?

THE BURDEN OF NON DISEASE
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diagnosi Screening

MSUD 5 0

Tirosinemia 0 0

ASL 4 0

ASS 4 0

NKH 3 0 

Isovalerico acidemia 0 1

3MCC 0 1

MMA 5 1(1)

Deficit cobalamina 5 0

PA 4 0

MCAD 3 2

VLCAD 4 1

MADD 9 0

LCHAD 4 0

CPT I 1 0

Total cases 51 7 

(2002 – 2009)

MS/MS : ESPERIENZA PILOTA VENETO
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II fase
Tirosinemia tipo I
Citrullinemia 
Aciduria argininosuccinica 
Argininemia 
Deficit dell’acil CoA deidrogenasi a catena molto lunga 
Deficit dell’acil CoA deidrogenasi a catena lunga  
Deficit dell’acil CoA deidrogenasi a catena corta 
Deficit delle acil CoA deidrogenasi (aciduria glutarica tipo II) 
Deficit della carnitina palmitoliltrasferasi tipo I 
Deficit della carnitina palmitoliltrasferasi tipo II 
Deficit del trasportatore  della Carnitine 
Acidemia Propionica

Fenilchetonuria
Malattia delle urine allo sciroppo d’acero 
Isovalerico acidemia 
Glutarico aciduria tipo I
Deficit cobalamina C/metilmalonico acidemia
Deficit dell’acil CoA deidrogenasi a catena media (MCAD)
Deficit dell’acil CoA deidrogenasi a catena molto lunga (VLCAD)

VENETO 2010

SCREENING NEONATALE
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• Terapia di supporto

• Rimuovere i metaboliti tossici

• Rifornire i prodotti depleti

• Prevenire l’accumulo  di cataboliti lungo le 

vie metaboliche interessate

MANAGEMENT IN EMERGENZA
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• IDRATAZIONE (100-150 mg/kg/die) 

• ELETTROLITI : evitare iponatriemia 

• GLUCOSIO  (5-8 mg/kg/min- 15 mg/kg/min)
- per os (rischio di diarrea!)
- endovena : glucosio al 10%
- catetere  centrale : glucosio fino al 25%

TERAPIA DI SUPPORTO
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pH < 7.1 ( o > 7.1 ma compromissione delle condizioni generali)
Sodio bicarbonato iniziando con metà correzione
(deficit di basi x peso (kg) x 0.3 / 2)   

 Infusione lenta
Controlli frequenti
Monitorare sodio / potassio
Considerare  THAM se    fluidi o   sodio

pH > 7.1   ottimizzare la perfusione tissutale 
idratazione
Iposodiemia

ACIDOSI METABOLICA
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Inherited Metabolic Diseases,2010

Kalories : 80-100kcal/kg/day

Organic acidurias, maple syrup urine disease, urea 
cycle disorders ⇒

glucose 15-20 g/kg/day + fat 2 g/kg/day 

always: + insulin, starting with 0.05 U/kg/h, 
Adjustments are made dependent on blood glucose  
(useful combination is  1 U/8 g glucose)

early: central venous catheterisation

DISORDERS REQUIRING ANABOLISM
(ACUTE INTOXICATION)
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Inherited Metabolic Diseases,2010

Fatty acid oxidation defects, glycogen storage disease type I, disorders of 
gluconeogenesis, galactosemia, fructose intolerance, tyrosinemia I ⇒

glucose 7-10 mg/kg/min≈ 10 g/kg/day

PDHC deficiency ⇒

reduce glucose supply: 2-3 mg/kg/min ≈ 3g/kg/day

Add fat: 2-3 g/kg/day

Electron transport chain (RCD) defects: glucose 10-15 g/kg/day

DISORDERS REQUIRING GLUCOSE STABILISATION

(reduced fasting tolerance)
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DISORDERS REQUIRING RESTRICTION OF ENERGY TURN-OVER 
(disturbed energy metabolism)



Terapia con cofattori :

OH-COBALAMINA (VIT. B12) Metilmalonico acidemia

BIOTINA Deficit di olocarbossilasi sintetasi
Deficit di biotinidasi

CARNITINA Isovalerico acidemia 
Glutarico aciduria tipo I e II

ACIDOSI METABOLICA
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emergency treatment of hyperammonaemia

IV therapy

>120
< 500 µM

IV therapy
dialysis

> 500 µM

measure ammonia

Sodio benzoato
Sodio fenilbutirrato
Arginina
Acido Carglumico

IPERAMMONIEMIA
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Treatable disorders Treatment

PYRIDOXINE DEPENDENCY Pyridoxine (or pyridoxal-5-phosphate) 30 mg/kg (usually 
100 mg) as starting dose, then 30 mg/kg/day

FOLINIC ACID DEPENDENCY Folinic acid 2-3 mg/kg/day in 3 doses

PNPO DEFICIENCY Pytidoxal-5-phosphate 30-40 mg/kg/day in 3-4 single 
doses

PHOSPHOSERINE AMINOTRANSFERASE DEFICIENCY Serine supplementation 

ENCEFALOPATIA EPILETTICA: 

TRATTAMENTO
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• Evitare di non diagnosticare una 
malattia metabolica ereditaria trattabile

• Prima il paziente (emergency treatment) 
e poi la famiglia (genetic counselling)

•Discutere il caso con il Centro di 
riferimento

Saudubray, Inborn Metabolic Diseases,2006

TAKE HOME MESSAGE
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