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Clinical Application of Mass Spectrometry in the Pediatric Field:
Current Topics

Seiji YAMAGUCHI, MD*

Mass spectrometry, including tandem mass spectrometry (MS/MS) and gas chromatography-mass spec-
trometry (GC/MS), is becoming prominent in the diagnosis of metabolic disorders in the pediatric field. It
enables biochemical diagnosis of metabolic disorders from the metabolic profiles obtained by MS/MS and/or
GC/MS. In neonatal mass screening for inherited metabolic disease (IMD) using MS/MS, amino acids and
acylcarnitines on dried blood spots are analyzed. The target diseases include amino acidemia, urea cycle
disorder, organic acidemia, and fatty acid oxidation disorder. In the MS/MS screening, organic acid analysis
using GC/MS is required for differential and/or definite diagnosis of the IMDs. GC/MS data processing,
however, is difficult, and metabolic diagnosis often requires the necessary skills and expertize. We devel-
oped an automated system of GC/MS data processing and autodiagnosis, and the biochemical diagnosis using
GC/MS became markedly easier and user-friendly. Mass spectrometric techniques will expand from re-
search laboratories to clinical laboratories in the near future. [Review]

[Rinsho Byori 61 : 817~824, 2013]
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Medicine, Izumo 693-8501, Japan. E-mail: sefjiyam@shimane-med.ac.jp
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| AMINO ACIDEMIA |

1891 Alkaptonuria

1908 Albinism Discovered by Dr Kay Tanaka
1932 Tyrosinemia
1937 Phenylketonuria
» = 1954 MSUD
5 OS - 1956 Argininosuccinic acidemia
1961 Histidinemia ORGANIC ACIDEMIA
R 1962 OTC deficiency l
60s - Citrullinemia ™ 1966 Isovleric acidemia
1964 Homocystinuria U
. 1967 Methylmalonic acidemia
1969 CPS deficiency ARSI
)70 1970 Arsininemi 1968 Propionic acidemia
S - rgininemia .
1970 Methylcrotonylglycinuria FATTY ACID OXIDATION DISORDER
Pyroglutamic acidemia
1971 B-Ketothiolase deficiency 19 :
1975 Glutaric Aciduria type 1 B CPT deficiency
,803 _ 1976 Glutaric Aciduria type 2
HMG-CoA lyase deﬁciency 1982 MCAD deﬁciency
1977 Glycgro!emia 1984 SCAD deficiency
Maultiple carboxylase def. 1985 LCAD deficiency
1980 2-OH-Glutaric acidemia 1985 ETF deficiency
1981 4—0H-Bntyric acidemia ETF-DH deﬁciency
» 9 0 1985 Mevalonic acidernia 1988 LCHAD deficiency
S - Carnitine uptake deficiency
: 1991 SCHAD deficiency
. . 1992 TRANS deficiency
Amino acid autoanalyzer y 1893  VLCAD deficiency
1994 TFP deficiency
GCMS l- 1897 MCKT deficiency

HMG-CoA synth. deficiency

Tandem MS 1998  LCFA uptake deficiency

Figure 1 Discovery of amino, organic and fatty acid oxidation disorders.
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Table 1 Clinical features of amino acidemia, urea cycle disorder, organic acidemia, and fatty acid ox-
idation disorder, and biochemical diagnosis

Clinical features

Tools for
biochemical diagnosis

Amino acidemia

+ Neurological impairment

* Convulsion, unconscicusness
» Liver dysfunction

* Renal stone

Amino acid analysis
{Organic acid analysis)

Urea cycle disorder

» Convulsion, unconsciousness
* Mental retardation
» Hyperammonemia

Amino acid analysis
Blood ammonia
Organic acid analysis

Organic acidemia

» Acute onset with hypotonia,

unconsciousness from early infancy
- Intermittent episodes of ketosis, hypoglycemia

» Neurological retardation
» Other (ex. intractable eczema)

Organic acid analysis
Acylcarnitine analysis

Fatty acid oxidation disorder

+ Lethargy, hypotonia, myalgia

+ Acute encephalopathy, sudden death

« Cardiomyopathy
+ Non-ketotic hypoglycemia
« Liver dysfunction, CK elevation

Acylcarnitine analysis
Organic acid analysis

IL 73/8 - BHE - BHBRAHRRED
BEER 9%
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