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Spectrum of patients with hypermethioninemia based
on neonatal screening tests over 14 years

Se Jung Oh, M.D,, Yong Hee Hong, M.D., Yong Wha Lee, M.D * and Dong Hwan Lee, M.D.

Department of Pediatrics, College of Medicine, Soonchunhyang University
Department of Laboratory Medicine & Genetics™
Soonchunhyang University Bucheon Hospital and Soonchunhyang University College of Medicine

Purpose : The neonatal screening test for homocystinuria primarily measures methionine by using a dried blood specimen.
We investigated the incidence and clinical manifestations of homocystinuria, isolated hypermethioninemia, and transient
hypermethioninemia among patients with hypermethioninemia on a neonatal screening test.

Methods : We performed a retrospective study of 58 patients transferred to Shoonchunhyang Hospital because of hyper-
methioninemia on a neonatal screening test between January 1996 and August 2009. We analyzed the level of amino
acid from plasma and urine, as well as blood homocysteine.

Results : AlImost half of the 58 patients were identified as normal. Whereas only 3 (5.1%) patients were identified as
having homocystinuria, about 20.7% (12 cases) of the patients had isolated hypermethioninemia. The ages of these two
groups at initial detection of hypermethioninemia on plasma amino acid analysis were 50.0£22.5 days and 34.9+13.5 days,
respectively. Both groups were put on diets, and they showed a normal developmental course as a result of early
diagnosis and treatment.

Condusion : Hypermethioninemia without homocystinuria, referred to as isolated hypermethioninemia, was also detected.
Thus, the impact of hypermethioninemia on a neonatal screening test should be carefully evaluated through analysis of
amino acid levels from blood and urine, and we need to detect and treat an early stage of isolated hypermethioninemia
as well as homocystinuria. (Korean J Pediatr 2010;53:329-334)
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Fig. 1. Classification of 58 infants with elevated methionine level
in neonatal screening test.

Table 1. Initial Laboratory Findings of Patients with Elevated Methionine Level on Neonatal Screening Test

Laboratory study
Univ Reference range

Homocystinuria (n=3)

Hypermethioninemia

Normal (n=28)

Isolated (n=12) Transient (n=15)

NST (zmol/L)

Methionine <87 556.9+315.3
Plasma (zmol/L)

Methionine <100 982.1+746.2

Homocystine 0 19.4+8.0

Homocysteine 5.9-16 134.8+£21.8
Urine (mmol/g.Cr)

Methionine 0-0.15 1.5£0.

Homocystine 0 0.5%£0.1

288.0+243.1 151.8+£27.9 124.4+61.4

448.0£236.9 145.7+£21.9 72.0+£33.4
0.3x1.1 0.8+£0.0 0.1+0.4
12.0+74 8.1+1.3 1.8+£3.0
9 0.6%0.1 0.3+0.3
0.1x£0.1 0.2+0.0 0.08+0.1
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4227} Hit 556.94315.3 pmol/L (201.0—801.6 umol/L) ]
R WY F 3 opueAl FA X E wE| e o] it 982.1+
746.2 umol/L (141.4~1,566.0 umol/L) & £ I Z Ko
W P TEAAHQIE HiE 134.8421.8 umol/LE H& 3
= Rk w3 A Y SEAAYE FHit 0.5+0.1 mmol/g.Cr
2 EHUH(Table 2). $ols2 A wEgod 2ALeH S &
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Table 2. Data Analysis of Patients with Homocystinuria
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NST (zmol/L)

Plasma (zmol/L)

Urine (mmol/g.Cr)

No Sex  Age (days)

Met Met Homocystine Homocysteine Met Homocystine
1 F 49 801.6 1,239.0 28.4 - 0.50 0.42
2 F 73 668.0 1,566.0 13.0 150.2 2.20 0.47
3 M 28 201.0 141.4 16.7 119.4 2.01 0.59
Abbreviations: NST, neonatal screening test; ; Met, methionine; —, not done

Table 3. Data Analysis of Patients with Isolated Hypermethioninemia

NST (zmol/L)

Plasma (zmol/L)

Urine (mmol/g.Cr)

No Sex Age (days)
Met Met Homocystine Homocysteine Met Homocystine

1 M 37 225.9 139.0 0 5.0 - -
2 M 40 78.5 242.5 0 - 0 0
3 F 20 134.2 255.0 0 10.6 0.41 0.12
4 M 63 359.0 280.0 0 12.0 0.38 0.09
5 M 31 268.0 339.3 0 - 0.61 0.09
6 F 33 188.0 378.0 0 16.0 0.55 0.19
7 M 21 201.3 468.9 0 5.4 0.35 0
8 F 18 t 470.8 3.8 0 0.15 0.18
9 M 33 259.0 490.0 0 20.3 0.64 0.20
10 M 27 305.0 577.0 0 18.5 2.34 0
11 F 42 168.0 753.0 0 20.1 - -
12 M 54 981.5 981.9 0 - 2.66 0.30
Abbreviations : NST, neonatal screening test; Met, methionine; 1, increased methionine level above normal range; -, not done
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Table 4. Data Analysis of Patients with Transient Hypermethioninemia

NST (zmol/L)

Plasma (zmol/L) Urine (mmol/g.Cr)

No Sex  Age (Days)
Met Met Homocystine Homocysteine Met Homocystine
1 F 35 335.0 104.5 0.0 - 0.64 0.36
2 F 17 t 120.4 2.7 - 0.8 0.21
3 F 34 114.0 183.0 0.0 7.5 0.63 0.27
4 F 7 t 212.0 0.0 8.1 0.96 0.00
5 F 14 94.2 93.0 0.0 8.0 0.39 0.06
6 F 50 93.5 107.0 0.0 7.7 0.44 0.24
7 M 28 268.0 221.3 5.8 - 1.33 0.33
8 M 19 201.0 118.5 0.0 - 0.68 0.16
9 M 32 134.2 191.8 38 - 0.60 0.32
10 M 27 114.0 204.4 0.0 - 0.98 0.28
11 M 27 101.3 72.0 0.0 8.6 0.14 0.00
12 M 14 127.0 225.0 0.0 10.8 0.58 0.37
13 M 26 100.0 120.0 0.0 8.0 0.49 0.24
14 M 72 139.4 86.0 0.0 5.7 0.37 0.23
15 M 74 t 127.0 0.0 8.0 0.44 0.24
Abbreviations : NST, neonatal screening test; Met, methionine; 1, increased methionine level above normal range; -, not done
Table 5. DNA Analysis of Patients with Homocystinuria and Hypermethioninemia
Gene No. Mutation

Homocystinuria CBS 1 Del234D/T257M

2 c.673_674+8del GGTAGGCA/~-

3 R336C/T353M
Isolated hypermethioninemia MATIA 1 R229C/R356Q

3 R264H

8 R264H

11 W387X/R299C
Transient hypermethioninemia MATIA 4 A259V/-
Abbreviations: R264H, denotes autosomal dominant mutation; —, not identified
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