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Table 1. Indications of organic acid analysis

WEH EZE A, 2 A Sl thAt o) AR
o 7Vs A3 371 ARk} AL Sl8) F1Rel 5
£ BAEel,

2) Ammonia, lactate, pyruvate, ketone body

& Z ammonia, lactate, pyruvate, ketone body
138 =4, 133 lactate/pyruvate ratio(L/P
ratio)t} ketone body ratio (3-hydroxybutyrate/
acetoacetate)= THAL o A Ik & 7d

Routine clinical chemical indices
(Unexplained) metabolic acidosis
Increased anion gap
(Hypoketotic) hypoglycemia
Massive ketosis
Ketonuria (especially suggestive in newbomns)
Lactic acidosis
Hyperammonemia
Hyperuricemia
Hypertriglyceridemia
Granulocytopenia and thrombocytopenia

Clinical signs and symptoms
Consanguinity
Uneventful pre-/perinatal history
Systemic intoxication

Tachypnea/acidotic breathing
Refusal of feeding
Adverse reaction to feeding
. Protracted episodic vomiting
Pyloric stenosis
Reye or Reye-like syndrome
Hepatosplenomegaly
Myeloproliferative syndrome
Falure to thrive
Pecuilar smell .
(Near missed) sudden infant death syndrome
Acute metabolic encephalopathy
Hypotonia/lethargy/coma
Myoclonus
(Myoclonic, intractable) seizures
Acute profound dyskinesia
Pseudotumor cerebri

Cerebral/intraventricular hemorrhage in newborn

Neurological presentation
Progressive psychomotor retardation

Fluctuating symptomatology/crises/coma
Macrocephaly

(Metabolic) stroke

(Progressive) ataxia-

Myotonia

Dystonia, athetosis

Myoclonus

(Myoclonic, intractable) seizures
. (Progressive) peripheral neuropathy
Pyamidal signs/paraspasm/cerebral palsy
Speech retardation

Myopathy and/or cardiomyopathy
Congenital cerebral malformation

Fluctuating multisystemic disease

Failure to thrive

(Chronic recurrent) pancreatitis
Hepatosplenomegaly

Reye or Reye-like syndrome
Recurrent severe infections
(Non-immune hemolytic) anemia
Myeloproliferative symptoms

Neuroradiological and neurophysiologic signs

White matter disease
Leukocystrophy
Spongiform encephalopathy
Cerebellar atrophy
Prominent basal ganglia involvement
Calcifications
Holes
Atrophy
Transient germinaloid cysts
Fronto-temporal atrophy
Chronic subdural effusions and/or hematomas
Child abuse
Burst-suppresio EEG pattern
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Table 2. Indications of acylcarnitine analysis

CHAF &k2 #A g 0|88 FMM CjAl Fet FEt

Clinical signs and symptoms
Respiratory distress
Lethargy
Coma

. Recurrent vomiting
Failure to thrive
Feeding difficulty
Apnea
Hypotonia
Bradycardia
Ventricalar arthythmias
Cardiomyopathy
Encephalopathy
Seizures

Dystonia

Myopathy

Bhsbdomyolyzis

Renal tubular acidosis

Polycystic kidneys

Beye or Reye-like syndrome

“Near-miss” SIDS
Presymptomatic indications

History of affected sibling(s)

History of sudden unexplained death or SIDS in sibling(s)
History of maternal pregnancy complications {AFLP, HELLP)

Routine clinical chemical indices
Acidosis
Ketosis
Hypoglycemia
Hyperammonemia
Elevated hver enzymes
Elevated CK

Other abnormal laboratory results

Dicarboxylic aciduria {excluding dietary MCT}

Hydroxydicarboxylic aciduria

Abnormal newborn screen for acylcarnitines

Add] 83 JRE AT 4 Utk

) RE] AL A 8 F ammonia 82 A
T 315 E471E o83 &F HALRA AT
I 3tk F ammonia Z3 90 o] 7H8 EA 7}
He RS A 2 24 HF 7= A3 A4}
ARA ) 2otk & WYL EVA Qlo] uvp

2 AYsle] FHE ZA] Ago] Yol Suka)A
158 ol ¥ e B AAE 5 JEE okt
A3 ABE AL F Ak EUA Aot A
A &% AL A lactate FAE AL,
pyruvate 9A] vl-$- BA3 AA HFol A
AL Aol o) S AAHQ G WA & A
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A %ol 2] ketone ZAAFE acetoacetate¥HS Z
Az wHAFHA AHE L& F Utk
3-hydroxybutyrates} acetoacetateS EA1o] A
3] £33l vl &3] YelAe GC-MS
ZAAP} ol §-drh

Hyperlacticacidemiax™ organic  acidemia,
congenital = hyperammonemia, fatty acid
oxidation defect} Z-& tjA} o] Age A 23}
oz WA Av:E Aok 1AA
hyperlacacidemia oA pyruvate carboxylase
deficiency @] 79+ L/P ratio’} 7138} ketone
body ratio= 3 T ZAshe= ¥HH, pyruvate
dehydrogenase complex deficiencyolAl+= L/P
ratio’} #A}o]il, mitochondrial respiratory
chain defect A= L/P ratio 2 ketone body ratio
dees BEL F Atk

3) OH|icat I 718 24

olu) At Ao QoA HIEo|HQ 33} wt
Solvd  ®¥F A=rlE#I(Thin  layer
chromatography, TLC)9} o] &%= 7}&3lu Wizt

= 2 Sol=r} "olAn, FZoE Ul ol =
# = 2olE# 9y HPLCS ol 88 A% 24
o] o]2o} A3 YUtk MS/MSo] )3 39 tiAt
ol4 A AXE w1 2 &%, ohuxe ¥
& o3 712 AR 54 ZHo] shsditke A
) Fof] Zbagutar 1A% leucine, isoleucine -2
Tz olgA e TRL BrhsEh

Y2 9 2% oju|ate] 3EE A 7 P,
AM=H Gl vlEr 2R, 9F A=, TS, 2
g So= 9 23179 WS Koy ot
ES 484 tiA} ABoS Qs BAH 2
2 279 Aozl BT M, 7)ot
At B53HE iAo AR A ofu) =iy
A Aot 23 o2 Hu2E A4x Aok w
24 olm it thA} o] A WEA the A
g PR e ojEe ALE Bonz
A7 Ao Fo8 23n 37122 WA} 2
TH7% ok

7% obmiab A} o] e} 5 o}
oat 27 4745 94 Fdel did olsle 2
3} )40 & W4 ocKTable 3). $8F 34

Table 3. Disorders associated with abnormal amino acid levels

Glycine

BB |
Valine BB 1
Leucine/Isolencine BB 1
Phenylalanine BB 1
Tyrosine BB 1
Methionine DB t
Arginine BB 1
Citrulline B 1
Argininosnccinicacid B B, U 1
Sulfocysteine U t

Non-ketotic hyperglycinemia
MSUD

MSUD

PKU, other hyperphenylalaninemias
Tyrosinemia

Homocysteinemia and other hyper-
methioninemias

Argininemia

Citrullinemia, Argininosuccinyl-CoA-
lyase (ASAL) deficiency

ASAL deficiency

Sulfite oxidase deficiency, molybde-
num cofactor deficiency
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ofu) At B3} vprtA 2 Aol B8 o
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HQ 714k T F4T AR Y ALY
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Table 4. Key and problem organic acids requiring special attention

Elevated compound

Disorder to be considered

N-Acetylaspartic acid
Ethylmalonic acid

M.Canavan

Mitochondrial disorders

Fumaric acid

Glutaric acid

3-OH-Glutaric acid

Glutaconic acid
4-Hydroxybutyric acid
4-Hydroxycyclohexylacetic acid

Short-chain acyl CoA dehydrogenase deficiency
Fumaric acidemia
Glutaryl-CoA dehydrogenase deficiency

4-Hydroxybutyric acidemia

3-Hydroxydicarboxylic acids

3-Hydroxyisovaleric acid
Malonic acid
Methylcitric acid
3-Methylglutaconic acid
2-Methyl-3-hydroxybutyric acid
Tiglyglycine
2-Methylacetoacetic acid
Methylmalonic acid
Suberic acid

Sebaic acid
Hexanoylglycine
Phenylpropionylglycine
Decenedionic acid
Decadienedionic acid
Succinylacetone

Hawkinsinuria

Long-chain 3-hydroxyacyl-CoA Dehydrogenase deficiency

Disorders of biotin metabolism
Malonyl-CoA decarboxylase deficiency
Disorders of propionate metabolism
3-Methylglutaconic acidemia
3-Oxothiolase deficiency

Disorders of B12 metabolism
Medium-chain acyl-CoA
Dehydrogenase deficiency

Very-long—chain acyl CoA Dehydrogenase deficiency
Tyrosinemia Type I , :
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GC-MSell 9J3 very long chain fatty acid2)
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