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10-year Analysis of Inherited Metabolic Diseases Diagnosed
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Purpose: From the early 1990's, use of Tandem mass spectrometry in neonatal screening test, made
early stage detection of disorders that was not detectable by the previous methods of inspection, This
research aims to evaluate the frequency of positive results in national neonatal screening test by Tandem
mass spectrometry and its usefulness,

Methods: A designated organization for inherited metabolic disorder executed neonatal screening test
on newborns using Tandem mass spectrometry from January 2006 to December 2015, followed by
the investigation of these data by the Planned Population Federation of Korea (PPFK), and this research
analyzed those inspected data from the PPFK

Results: Among total childbirth of 4,590,606, from January 2006 to December 2015, 3,445,238 were
selected for MS/MS and conduction rate was 75.1%. 261 out of the selected 3,445,238 were confirmed
patients and for last decade, detection rate of total metabolic disorder was 1/13,205. In 261 confirmed
patients, 120 had an amino acid metabolic disorder and its detection rate was 1/28,710 and 110 had
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an organic acid metabolic disorder and detection rate was 1/31,320, Also, 31 had a fatty acid metabalic

disorder and detection rate was 1/13,205,

Conclusion: Inherited metabolic disorder is very rare, Until now, it was difficult to precisely grasp an
understanding on the national incidence of inherited metabolic disorder, due to lack of overall data and
inconsistent and incomplete long-term result analysis, However, this research attempted to comprehen-
sively approach the domestic incidence, by analyzing previous 10 years of data,

Key words: Tandem mass spectrometry, Metabolism, Inborn errors
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1. MS/MS ZAAH

2006 194 20159 129704 1097 & &4
o} 4,590,608% % 3,445,23890] MS/MSel| 2J#=
Rom, At 10d7F MS/MSE] F HAMIAI &2 75.1
%At} 2006 35-E 2013E7H4] MS/MS2] AAMAA]
S8 53] Sl e 2013dollE 400} 436,455
™ % 359,544™0] MS/MSE 7AA}F o} ZHAMAA S

S AR tiAteld AEAA 10K7He] 14 -

< 82.4%% 7V =9kth(Table 1).
2. MY HARE RYEE

2006\ 193] 2015\ 129704 99 3,445,238
Y 3 AR 261407 Ak 10d7F drell ) fA
Aarazke] FHES 1/13,20590]30t) 201149
© AL 75 oE e Selr) 7hd wekth
201298 S127F 257elglem 20143 20154
o= A7} 747t 247 0 72 201299 23} 7}
20143 2015 R Wkt v frE2 2012
dolE 1/15,8289, 201433 2015390 44 1/
14,2067, 1/14,0408 0%, 201497} 20159
WEo] 20129} o] E9Th o] 2012We] v]s)
ERAF7} 48197] wEo)tH(Table 2).

Table 1. Number of Newborns Tested MS/MS in Korea

Year  NOOL  No testeq  Conduction rate
2006 448,153 258,272 57.6
2007 493,189 324,514 65.8
2008 465,892 333,296 71.5
2009 444,849 349,840 78.6
2010 470,171 370,019 78.7
2011 471,400 376,160 79.8
2012 484,300 395,711 81.7
2013 436,455 359,544 82.4
2014 435,435 340,933 78.3
2015 440,764 336,949 76.4
Total 4,590,608 3,445,238 75.1

Table 2. Total Case of Inherited Metabolic Disorders Screening by Tandem Mass Spectrometry

Year No. tested No. suspected Rate of suspected (%) No. cases Detection rate
2006 258,272 686 0.27 5 1/51,654
2007 324,514 796 0.25 29 1/11,190
2008 333,296 1,350 0.41 22 1/15,150
2009 349,840 1,646 0.47 16 1/21,865
2010 370,019 2,021 0.55 20 1/18,500
2011 376,160 2,074 0.55 75 1/5,015
2012 395,711 3,465 0.88 25 1/15,828
2013 359,544 2,056 0.57 21 1/17,121
2014 340,933 2,201 0.65 24 1/14,206
2015 336,949 3,149 0.93 24 1/14,040
Total 3,445,238 19,444 0.56 261 1/13,205




A 2617 5 obv| A tiAREES: 120 0%
WES 1/28,710%, {714 tiAREES 1107 2
8 1/31,320%, Tela A g gk 31
HOE FHES 1/13,205‘33 oliiﬁ} ol %ﬁl?ﬁl%

opu] At TiAFEEE 1207 F 13
trullinemia typel)©] 30 & =

olglom otulat Ak E & M w2 AHES
Bt} 3 elo] 2 A18E (Tyrosinemia) = 28%, ¥
AT 269 o R, 7217 fHES 1/123,044
% 1/137,809"8 0% [ AN EEUHF h5o0% w2
4= Rt} Carbamoyl phosphate synthetaseZ ¥
% (Carbamoyl phosphate synthetase deficiency),
I8 NEE-REZ (Citrullinemia type2)> #x1z}7}
7z 1902 Ak 10W1E oAt chAEd 3 2 71
AL F7F EYESItH(Table 4).

4. R7|4H AR

L‘?l

s

F714F thArE 8-S 3—methylcrotonyl—CoA car-
boxylase 2% (3—methylcrotonyl—CoA carboxy-
lase deficiency)©] 3122 7|4 thal gk = 7}
7 wo] Wl on fHES 1/111,13740]dck
o= o|aute g3 (Isovalericacidemia) ©] 25
HEtEAEZ0] 14O 7 = £AS HYlon

O

FHES 47 o]l gAakd ol 1/137,810%, W
EluhE AL 0] 1/246,0880] L) 118 FFEFEA
&2 (Glutaricacidemia type2) ¥ o] A%E CoA &5

Table 3. Results of Inherited Metabolic Disorders
Screening by Tandem Mass Spectrometry

Di No. Detection
isease

cases rate
Amino acid disorders 120 1/28,710
Organic acid disorders 110 1/31,320
Fatty acid oxidation disorders 31 1/111,136
Total 261 1/13,205
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2E 4 A% (Isobutyl CoA dehydrogenase defici-
ency)> XA} 7z 2yow fHEC] Ztzh 1/
1,722,619 0% /714 tabd gl 5 22 7} vy
3kl (Table 5).

Table 4. Amino Acid Disorders Screened by MS/MS

Disease No. cases Detection rate
CPS deficiency 1 1/3,445,238
Hyperprolinemia 2 1/1,722,619
Hyperglycinemia 3 1/1,148,142
Homocystinuria 7 1/492,177
Tyrosinemia 28 1/123,044
Citrullinemia typel 30 1/114,841
Citrullinemia type2 1 1/3,445,238
Phenylketonuria 25" 1/137,809
Hypermethioninemia 5 1/6,890,477
Ornithine aminotransferase 3 1/1,148,413
deficiency

Ornithine transcabamylase 4 1/861,310
deficiency

Uncategorized urea cycle 1 1/3,445,238
disorder

Maple syrup urine disease 3 1/1,148,413
Arginemia 4 1/861,310
Argininosuccinicaciduria 3 1/1,148,413
Total 120 1/28,710

Abbreviation: CPS; carbamoyl phosphate synthetase.
Except detected by National newborn screening pro-
gram by enzymaticcolormetric method.

Table 5. Organic Acid Disorders Screened by Tandem
Mass Spectrometry

Disease No. cases Detection rate
Propionicaciduria 11 1/313,203
Isobutyl CoA 2 1/1,722,619
dehydrogenase deficiency

3MCC deficiency 31 1/111,137
Malonicaciduria 6 1/574,206
Methylmalonicacidemia 14 1/246,088
Glutaricacidemia typel 7 1/492,177
Glutaricacidemia type2 2 1/1,722,619
Isovalericacidemia 25 1/137,810
HMGCLD 4 1/861,310
MGA 8 1/430,655
Total 110 1/31,320

Abbreviations: 3MCC, 3—Methylcrotonyl—CoA carbo-
xylase deficiency; HMGCLD, 3—Hydroxy—3—methyl-
glutaryl—CoA lyase deficiency; MGA, 3—Methyl gluta-
conicaciduria.
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chain acyl—CoA dehydrogenase deficiency)< 99,
%3} acyl-CoA €44 a4 FHZ (Medium——chain
acyl—CoA dehydrogenase deficiency)< 7HOZ
THES 284 acyl-CoA Agzso] 1/

tine uptake deficiency)®] 107
& % 71 ol wyssln Ay
B2 1/344,5244 o

e
&+ CoA ET.—I—_B_

éov‘H ac 1

A gh

382,804, 4 acyl-CoA EF4EA AFPZFO)
1/492,178% o2 =3k} A4 acyl-CoA B4

&4 AF=(Short—chain acyl-CoA dehydroge-
nase deficiency) 274¢] &x27F vhe} &S
1/1,722,619% 0.2 A2k diapd g & 7hg sioktt
(Table 6).
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Table 6. Fatty Acid Oxidation Disorders Screened by
Tandem Mass Spectrometry

Disease No. cases Detection rate
Carnitine uptake deficiency 10 1/344,524
VLCAD deficiency 9 1/382,804
LCHAD deficiency 3 1/1,148,413
MCAD deficiency 7 1/492,177
SCAD deficiency 2 1/1,722,619
Total 31 1/111,136

Abbreviations: VLCAD, very long—chain acyl CoA de-
hydrogenase deficiency; LCHAD; long—chain 3—hy-
droxyacyl—CoA dehydrogenase deficiency; MCAD,
medium—chain acyl CoA dehydrogenase deficiency;
SCAD, short—chain acyl CoA dehydrogenase deficiency.
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(1), Maple syrup urine disease (3), Arginemia
(4), Argininosuccinicaciduria (3) ©]31tH(Table 4).
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