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8 Years Report of Urine Organic Acid Analysis
- Comparison before and after Introduction of Neonatal
Screening Test using Tandem Mass Spectrometry -

Seok Min Ahn, Woo Chul Shin, Han Bin Jeong, Young Jun Seo
Hwal Rim Jeong, Jong Hyung Yoon, Eun Ju Bae, Hong Jin Lee

Department of Pediatrics, Hallym University College of Medicine, Chuncheon, Korea

Purpose: Disorders of organic acid metabolism have various clinical manifestations and it may be life-
threatening. The prognoses of affected children are dependent on early diagnosis and treatment. We
report this study to find out detection rate of referred samples, clinical manifestations and age distribution
after introduction of neonatal screening test using tandem mass spectrometry in Hallym University
Chuncheon Sacred Heart Hospital during 8 years and 9 months,

Methods: The 2,794 patients referred from Jan, 2007 to Sep. 2015 were divided into four groups ac-
cording to age, We conducted organic acid analysis of urine samples of patients and analyzed clinical
manifestations and distributions of age at the diagnosis. For patients with ambiguous results, reanalysis
of urine organic acid after diet restriction, protein loading and restriction, has been done,

Results: A total of 626 patients with 20 disorders were diagnosed, Mitochondrial disorders (482 patients)
were the most common diagnosis, followed by ketolytic defects (67), 3-hydroxyisobutyric aciduria (32),
EPEMA syndrome (8), 3-methylcrotonyl glycinuria (7), glutaric aciduria type Il (6) and type | (4), methyl-
malonic aciduria (3), isovaleric aciduria (3) and medium chain acyl-CoA dehydrogenase deficiency (3).
Conclusion: As neonatal screening test using tandem mass spectrometry is increasingly common and
medical environment is changed, detection rate of disorders of organic acid metabolism in this study
has decreased compared to previous report, Because the deterioration can be prevented by early diag-
nosis and treatment, many pediatricians have to pay special attention to possibility of the disorders and
make an effort for early diagnosis in clinical setting.

Key words: Neonatal screening test, Tandem mass spectrometry, Urine organic acid analysis
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G50l = AFHAl AgH(mitochondrial disorders) 15,
AT=Reo] A8k (ketolytic defects) 18], EPEMA
%%+ (Encephalopathy, Petechiae, and Ethyl Ma-

lonic Aciduria) 14|, 3-HEaz2Ed =8 uF(3—
methylcrotonyl glycinuria) 1@, ZFE=2ARS

%%E}EA}LZ g 28,

(methylmalonic aciduria) 1%, ©

(glutaric aciduria) 18 14,
e dEA RS
4| FAeZ (isovaleric aciduria) 12, 41
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(maple syrup urine disease) 1d7} tH(Table
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d|, Ful2tolA| (fumarase) 235 14|, 3—hydroxy—
methyl glutaryl—coenzyme A (HMG—CoA) lyase
A% 149, 7k2Y€ 24 A3 (carnitine uptake
defects) 1#7} I tHTable 2).
2xle1A 124747 9F8 ol BAE
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e AARA7E I- S 7} 29634] A% 1649, 1
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357t 4931]915]' o] A% °ﬂ"1 AGE U H3=2
© ARA Ato] 2968, ABEo) Aol 314,
3=3|EEAO| ARE|ZAF 268, EPEMA S5
58|, SFEREANS 183 [[30] 7} 24, 3—WEa=z
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Az 14, T4 acyl-CoA BFA 8 A (medium
chain acyl-CoA dehydrogenase) 2% 14|, A7
19, 3—vedZ5F s 14, =
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Table 1. Distributions of Chief Complaints of Patients Referred for Urine Organic Acid Analysis

Age —2 mon 2 mon—2 yr 2=12 yr 12 yr— Total

Gender Male Female Male Female Male Female Male Female Male Female  Subtotal
Sz 69 54 272 204 240 164 39 18 620 440 1,060
Sz&DD 0 0 82 58 180 132 31 9 293 199 492
DD/MR 0 0 144 100 195 101 17 12 356 213 569
Autism 0 0 4 0 13 3 2 0 19 3 22
Others 68 54 69 45 100 96 43 64 280 259 539
NA 7 5 20 12 28 21 12 7 67 45 112
Total 144 113 591 419 756 517 144 110 1,635 1,159 2,794

Abbreviations: Sz, seizure; DD, developmental delay; MR, mental retardation; NA, no available information.
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TolA F 2,7949) =E AA T 626#(22.4%)

oA Al f714ke o] Axdo] vrEbTH(Table 2).
Bang %3>91 ol AellA] Hash 26.3%¢] B3] 9
HQA gt A9E BIoH(P<0.05). A9 A
0] Mgk nlaehy, 1*30}71°1V1 1997-20054
Soll 1Ak tiate é;ﬂ 282 21.8%, 2007—
20158 %o 10.1%% A48 1(P<0.05) ol
A= v A 1997-2005E %00 Ae-g-& 21.1
%, 2007-20159%0l= 13.7%% #AsArHP<

Table 2. Overview of the Patients Diagnosed with Urine Organic Acid Analysis during January 2007—September 2015

according to the Age Groups

Male Female
Disease 2 mon— 2 yr— - 2 mon— 2 yr— Total
—2 mon 2 yr 19 vr 12 yr— Subtotal =2 mon 2yr 12 yr 12 yr— Subtotal
Normal 127 519 526 99 1,271 104 353 377 63 897 2,168
Mitochondrial disorder 11 51 177 35 274 4 42 119 43 208 482
Ketolytic defects 0 15 22 3 40 1 15 9 2 27 67
3—Hydroxyisobutyric aciduria 0 0 18 2 20 0 3 8 1 12 32
EPEMA syndrome 1 1 4 1 7 0 0 1 0 1 8
3—Methylcrotonyl glycinuria 1 2 1 1 5 0 2 0 0 2 7
Glutaric aciduria type II 2 0 2 0 4 0 1 0 1 2 6
Glutaric aciduria type I 0 0 2 0 2 1 1 0 0 2 4
Methylmalonic aciduria 1 0 0 0 1 0 1 1 0 2 3
Isovaleric aciduria 0 0 0 0 0 1 1 1 0 3 3
MCAD deficiency 0 0 0 2 2 0 0 1 0 1 3
Neuroblastoma 1 0 1 0 2 0 0 0 0 0 2
3—Methylglutaconic aciduria III 0 0 1 0 1 0 0 0 0 0 1
3—Methylglutaconic aciduria IV 0 0 0 0 0 1 0 0 0 1 1
Fumarase deficiency 0 1 0 0 1 0 0 0 0 0 1
HMG—CoA lyase deficiency 0 1 0 0 1 0 0 0 0 0 1
Propionic aciduria 0 0 1 0 1 0 0 0 0 0 1
FAOD 0 0 0 1 1 0 0 0 0 0 1
Carnitine uptake defect 0 1 0 0 1 0 0 0 0 0 1
Glycerol kinase deficiency 0 0 1 0 1 0 0 0 0 0 1
MSUD 0 0 0 0 0 1 0 0 0 1 1
No. of patient except normal 17 72 230 45 364 9 66 140 47 262 626
No. of total patients 144 591 756 144 1,635 113 419 517 110 1,159 2,794

Abbreviations: EPEMA, Encephalopathy, Petechiae, and Ethyl Malonic Aciduria; MCAD, medium chain acyl—CoA de-
hydrogenase; HMG—CoA, 3—hydroxy—3—methyl glutaryl CoA; FAOD, fatty acid oxidation disorder; MSUD, maple

syrup urine disease.
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Table 3. Other Symptoms and Signs Classified according to Diseases

Disease

Total
No

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20

Mitochondrial disorder
Ketolytic defects
3—Hydroxyisobutyric aciduria
EPEMA syndrome
3—Methylcrotonyl glycinuria
Glutaric aciduria type II
Glutaric aciduria type [
Methylmalonic aciduria
Isovaleric aciduria

MCAD deficiency
Neuroblastoma
3—Methylglutaconic aciduria IIT
3—Methylglutaconic aciduria IV
Fumarase deficiency
HMG—CoA lyase deficiency
Propionic aciduria

FAOD

Carnitine uptake defect
Glycerol kinase deficiency
MSUD

482 21
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Abbreviations: EPEMA, encephalopathy, petechiae, and ethyl malonic aciduria; MCAD, medium chain acyl—CoA de-
hydrogenase; HMG—CoA, 3—hydroxy—3—methyl glutaryl CoA; FAOD, fatty acid oxidation disorder; MSUD, maple

syrup urine disease.

#1: lethargy, hypotonia, #2: ataxia, #3' other movement disorder, #4: vomiting, #5: acidosis, #6: hyperammonemia,
#7: hypoglycemia, #8: poor oral intake, #9: tachypnea, #10: m/s change, #11: pancytopenia, #12: anemia, #13:
liver dysfunction, #14: abnormal odor, #15: headache, #16: nephrocalcinosis, #17: cerebral infarction, #18: muscle
anomaly, #19: dystonia, #20: on NST.

Table 4. Statistical Comparison of Diagnostic Rate of Disorders of Organic Acid Metabolism between Two Periods by
Using Chi—Square Test

1997-2005 2007-2015
N P—value
Normal (%) Disorder (%) Normal (%) Disorder (%)
—2 mon 528 212 (78.2) 59 (21.8) 231 (89.9) 26 (10.1) <0.05
2 mon—2 yr 1,649 504 (78.9) 135 (21.1) 872 (86.3)) 138 (13.7) <0.05
2 yr—12 yr 2,021 516 (69.0) 232 (31.0) 903 (70.9) 370 (29.1) 0.354
12 yr— 382 85 (66.4) 43 (33.6) 162 (63.8) 92 (36.2) 0.612
Total 4,580 1,317 (73.7) 469 (26.3) 2,168 (77.6) 626 (22.4) 0.003
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Table 5. Distributions of Chief Complaints of the Patients Diagnosed with Urine Organic Acid Analysis

Age —2 mon 2 mon—2 yr 2=12 yr 12 yr — Total

Gender Male Female Male Female Male Female Male Female Male  Female  Subtotal
Sz 10 2 34 25 67 41 10 9 121 77 198
Sz & DD 0 1 16 13 70 48 16 4 102 66 168
DD/MR 0 0 17 20 56 20 6 7 79 47 126
Autism 0 0 0 0 3 1 0 0 3 1 4
Others 7 6 4 4 24 30 11 24 46 64 110
NA 0 0 1 4 10 0 2 2 13 6 19
Total 17 9 72 66 230 140 45 46 364 261 626

Abbreviations: Sz, seizure; DD, developmental delay; MR, mental retardation; NA, no available information.
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