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Annual Report on External Quality Assessment in Inborn Error
of Metabolism in Korea (2003)

Jong-Won Kim, Kye Chol Kwon, C.H. Kim, W.K. Min, Byung Yoon Baik,
Junghan Song, Soo Youn Lee, Eun Hee Lee, and Tae-Yoon Choi

Inborn Error of Metabolism Subcommittee,
The Korean Association of Quality Assurance for Clinical Laboratory,
Seoul, Korea

The ftrial of external quality assessment for inborn error of metabolism was performed in 2003.
A total 10 specimens for neonatal screening tests were distributed to 43 laboratories with a
response rate of 83%. All the control materials were sent as a filter paper form. Each laboratory
replied the test result as the screening items they were doing as a rountine test at the reception
of the specimen among PKU screening, neonatal TSH, neonatal Té4(total/free), galactosemia
screen, homocytinuria screen and histidinemia screen. The mean, SD, and CV were analyzed.
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Table 1-2. PKU screen : EIA (ICN)

Specimen Result (mg/dL) Interpretation (No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 1.0 0.6 60 0.9 0.1-2.6 18 18 0 0 18
03-2 0.8 0.8 100 0.6 0.01-2.7 18 18 0 0 18
03-3 13.9 1.8 13 14.0 10.4-16.9 18 0 18 0 18
03-4 6.6 1.1 17 6.4 4.9-9.8 18 0 18 0 18
03-5 1.4 0.7 50 1.4 0.5-2.9 18 18 0 0 18
03-6 2.6 4.9 188 1.4 0.1-21.9 18 17 1 0 18
03-7 71 1.5 2 7.0 4.9-10.8 18 0 18 0 18
03-8 1.0 0.5 50 1.0 0.1-2.1 18 18 0 0 18
03-9 0.5 0.4 93 0.3 0-1.6 18 18 0 0 18
03-10 0.6 0.4 65 0.6 0.1 18 18 0 0 18

Table 1-3 PKU screen : EIA (Bayer)

Specimen Result (mg/dL) Interpretation (No. of institutions)
No. Mean SD CV(%)  Median Range No Normal Abn. Repeat  No
03-1 0.5 0.4-1.0 5 5 0 0 5
03-2 1.4 1.0-1.7 5 5 0 0 5
03-3 18.1 15-26 5 0 5 0 5
03-4 9.8 15-26 5 0 5 0 5
03-5 1.0 0.2-1.1 5 5 0 0 5
03-6
03-7
03-8
03-9
03-10

Table 1-4. PKU screen : EIA (Bio-Rad)

Specimen Result (mg/dL) Interpretation (No. of institutions)
No. Mean SD CV(%)  Median Range No Normal Abn. Repeat  No
03-1 1.4 0.6 40.8 1.2 1.0-1.5 10 10 0 0 10
03-2 0.5 0.6 66.8 0.5 0.2-1.0 10 10 0 0 10
03-3 17.4 2.2 12.6 171 14.8-22.4 10 0 10 0 10
03-4 7.7 1.4 18.0 7. 5.8-10.0 10 0 10 0 10
03-5 1.2 0.7 56.8 1.2 0526 10 10 0 0 10
03-6 1.6 0.5 32.4 1.6 0.7-2.7 12 12 0 0 12
03-7 7.0 1.0 141 7.3 5.3-8.2 12 0 12 0 12
03-8 1.5 0.5 36.3 1.4 0.7-2.8 12 12 0 0 12
03-9 0.7 0.5 66.8 0.7 0.1-1.6 12 12 0 0 12
03-10 1.2 0.6 49.5 1.0 0.5-2.3 12 12 0 0 12
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Table 1-5. PKU screen : Others(FIA)

Specimen Result (mg/dL) Interpretation (No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 2 2 0 0 2
08-2 2 2 0 0 2
03-3 2 0 2 0 2
03-4 2 0 2 0 2
03-5 2 2 0 0 2
03-6 1.2 0.9-1.2 3 3 0 0 3
03-7 6.4 5.9-6.8 3 0 3 0 3
03-8 1.1 0.9-1.1 3 3 0 0 3
03-9 0.3 0.2-0.4 3 3 0 0 3
03-10 0.6 0.6-0.8 3 3 0 0 3

Table 2-1. Neonatal TSH : EIA (ICN)

Specimen Result (ulU/mL) Interpretation (No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 58.4 10.8 18.5 57.4 40.9-80.7 17 0 17 0 17
038-2 1.5 2.6 167.0 0.4 0.005-7.2 17 17 0 0 17
03-3 9.8 2.8 28.5 9.8 6.9-14.1 17 17 0 0 17
03-4 9.0 2.5 27.9 8.6 5.27-12.7 17 17 0 0 17
03-6 572 4.5 87.0 4.2 1-15.3 17 17 0 0 17
03-7 3.7 2.3 62.3 3.5 1-8.39 17 17 0 0 17
03-8 25.7 3.0 11.8 25.0 23-33.1 17 0 17 0 17
03-9 1.2 1.0 88.8 1.0 0.1-3.4 17 17 0 0 17

Table 2-2. Neonatal TSH : EIA (Bayer)

Specimen Result (ulU/mL) Interpretation (No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 417 37.7-47 1 5 0 5 0 5
038-2 0.5 0.5-2.3 5 5 0 0 5
03-3 0.7 0.5-1.6 5 5 0 0 5
03-4 0.5 0.4-1.0 5 5 0 0 5
03-6 2.8 0.3-4.6 3 3 0 0 3
03-7 1.1 0.2-1.8 3 3 0 0 3
03-8 29.0 23.2-83.4 3 0 3 0 3
03-9 1.0 0.2-1.3 3 3 0 0 3
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Table 2-3. Neonatal TSH : EIA (Bio-Rad)

Specimen  Result (ulU/mL) Interpretation (No. of institutions)
No. Mean  SD CV(%) Median  Range No Normal Abn. Repeat No
03-1 39.6 31.9-56 5 0 5 0 5
038-2 1.5 1.0-5.2 5 5 0 0 5
03-3 1.8 1.1-4.8 5 5 0 0 5
03-4 1.9 1.0-4.5 5 5 0 0 5
03-6 4.7 0.1-7.9 7 7 0 0 7
03-7 6.2 0.1-9.6 7 7 0 0 7
03-8 28.3 22.8-38.8 7 0 7 0 7
03-9 4.3 0.1-6.3 7 7 0 0 7
Table 2-4. Neonatal TSH @ RIA

Specimen  Result (ulU/dL) Interpretation (No. of institutions)
No. Mean  SD CV(%) Median  Range No Normal Abn. Repeat No
03-1 62.5 27.5-122 4 0 4 0 4
03-2 0.5 0.02-1.01 4 4 0 0 4
03-3 1.9 0.54-4.2 4 4 0 0 4
03-4 1.0 0.29-3.4 4 4 0 0 4
03-6 6.9 3.5-10.2 3 3 0 0 3
03-7 9.3 3.7-14.3 3 3 0 0 3
03-8 40.8 24.1-57.6 3 1 2 0 3
03-9 1.8 1.6-3.5 3 3 0 0 3
Table 2-5. Neonatal TSH : Others(FIA)

Specimen  Result (ulU/dL) Interpretation (No. of institutions)
No. Mean  SD CV(%) Median  Range No Normal Abn. Repeat No
03-1 30 28-39.1 3 0 3 0 3
03-2 0.5 0.27-0.5 3 3 0 0 3
03-3 0.77 0.5-0.8 3 3 0 0 3
03-4 0.5 0.5-0.64 3 3 0 0 3
03-6 0.2 0.09-0.3 5 5 0 0 5
03-7 0.3 0.1-0.4 5 5 0 0 5
03-8 16.5 14.7-19.7 5 0 5 0 5
03-9 0.2 0.09-0.5 5 5 0 0 5
Table 3-1. Neonatal Total T4 @ RIA

Specimen  Result(ug/dL) Interpretation(No. of institutions)
No. Mean  SD CV(%) Median  Range No Normal Abn. Repeat No
03-1 2 1 1 0 2
038-2 2 2 0 0 2
03-3 2 1 1 0 2
03-4 2 1 1 0 2
03-6 7.1 4.5-7.0 3 2 0 1 3
03-7 55 4.7-5.7 3 1 1 1 3
03-8 7.8 4.4-9.8 3 2 0 1 3
03-9 6.0 5-6.5 3 2 1 0 3
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Table 3-2. Neonatal Total T4 : Others(FIA)

0

Specimen Result(ug/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal Abn. Repeat  No
03-1 2 2 0 0 2
03-2 2 2 0 0 2
03-3 2 2 0 0 2
03-4 2 0 2 0 2
03-6 4.1 3.3-4.4 3 0 3 0 3
03-7 4.6 3.9-4.7 3 0 3 0 3
03-8 7.9 7-8.8 3 3 0 0 3
03-9 5.4 54-5.8 3 3 0 0 3

Table 4-1. Neonatal Free T4 : EIA (Bayer)

Specimen Result(ng/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat No
03-1 1.5 1.0-1.8 9 9 0 0 9
03-2 2.3 1.1-2.7 9 9 0 0 9
03-3 1.1 0.8-3.83 9 9 0 0 9
03-4 1.7 0.8-1.3 9 9 0 0 9
03-6 0.8 0.6-1.0 9 5 3 1 9
03-7 1.0 0.6-1.1 9 8 0 1 9
03-8 1.4 1.09-1.7 9 9 0 0 9
03-9 0.8 0.6-1.1 9 5 3 1 9

Table 4-2. Neonatal Free T4 @ EIA (Bio-Rad)

Specimen Result(ng/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 1.1 1.1-1.3 4 4 0 0 4
03-2 1.5 0.9-2.0 4 4 0 0 4
03-3 0.9 0.8-1.1 4 4 0 0 4
03-4 0.9 0.4-1.0 4 3 1 0 4
03-6 0.7 0.6-0.7 5 0 4 1 5
03-7 1.0 0.8-1.1 5 4 0 1 5
03-8 1.1 0.9-1.3 5 4 0 1 5
03-9 0.6 0.4-0.6 5 0 4 1 5

Table 5-1. Galactosemia screen @ Guthrie test

Specimen Result(mg/dL) Interpretation(No. of institutions)

No. Mean SD CV(%) Median Range No Normal  Abn. Repeat No

03-1 0 0
03-2
03-3
03-4
03-5
03-6
03-7
03-8
03-9
03-10

N NN NN NN NN
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Table 5-2. Galactosemia screen : EIA (ICN)

Specimen Result(mg/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 2.5 2.2 88 1.8 0.4-7.6 13 13 0 0 13
03-2 1.8 1.8 100 1.3 0.5-7.2 13 13 0 0 13
03-3 496 12.4 25 52.0 17.7-58.8 13 0 13 0 13
03-4 21.2 3 14 20.8 11.8-26.3 13 0 13 0 13
03-5 2.2 0.9 40 2.4 1.0-3.7 13 13 0 0 13
03-6 7.0 1.8 18 6.7 5-9.6 13 11 2 0 13
03-7 23.5 2.6 11 23.5 19.4-28.4 13 0 13 0 13
03-8 2.2 1.1 571 2.1 0.1-4.2 13 13 0 0 13
03-9 1.9 1.0 52 2.0 0.1-4.2 13 13 0 0 13
03-10 1.7 1.0 59 1.8 0.1-3.5 13 13 0 0 13

Table 5-3. Galactosemia screen : EIA (Bio-Rad)

Specimen Result(mg/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal Abn. Repeat  No
03-1 0.8 0.5-3.6 7 7 0 0 7
03-2 0.8 0.5-2.4 7 7 0 0 7
03-3 54.2 40.4-70 7 0 7 0 7
03-4 21.0 20-25.5 7 0 7 0 7
03-5 0.9 0.6-2.0 7 7 0 0 7
03-6 5.6 3.1-7.9 7 7 0 0 7
03-7 21.9 20.4-27.4 7 0 7 0 7
03-8 1.6 0.5-2.6 7 7 0 0 7
03-9 1.7 0.1-2.5 7 6 1 0 7
03-10 1.7 1.2-2.5 7 7 0 0 7

Table 5-4. Galactosemia screen @ Others (FIA)

Specimen Result(mg/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal Abn. Repeat  No
03-1 2 2 0 0 2
03-2 2 2 0 0 2
03-3 2 0 2 0 2
03-4 2 0 2 0 2
03-5 2 2 0 0 2
03-6 4.5 3.3-4.6 3 3 0 0 3
03-7 13.0 12.3-14.6 3 0 3 0 3
03-8 0.4 0.3-0.9 3 3 0 0 3
03-9 0.5 0.5-0.8 3 3 0 0 3
03-10 4.1 2.7-5.4 3 3 0 0 3
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Table 6-1. 17-OH progesterone : EIA (ICN)

0

Specimen Result(ng/mL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 1.7 0.1-5.67 5 5 0 0 5
03-2 0.7 0.5-1.6 5 5 0 0 5
03-3 1.8 0.1-5.0 5 5 0 0 5
03-4 1.5 0.1-5.0 5 5 0 0 5
03-5 27.4 14.1-92.7 5 3 2 0 5
03-6 0.8 0.1-2.8 7 7 0 0 7
03-7 0.5 0.1-2.8 7 7 0 0 7
03-8 0.9 0.1-10.0 7 7 0 0 7
03-9 0.6 0.1-2.8 7 7 0 0 7
03-10 51.9 40.5-70.7 7 0 7 0 7

Table 6-2. 17-OH progesterone : EIA (Bayer)

Specimen Result(ng/mL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 1 0.67-1.24 9 9 0 0 9
03-2 0.63 (0.01-1.2 9 9 0 0 9
03-3 0.9 (0.01-1.3 9 9 0 0 9
03-4 1.0 (0.01-1.7 9 9 0 0 9
03-5 55.7 41.53-77.7 9 0 9 0 9
03-6 0.5 0.4-1.6 6 6 0 0 6
03-7 0.4 0.2-0.9 6 6 0 0 6
03-8 0.38 0.2-2.2 6 6 0 0 6
03-9 0.19 0.1-0.46 6 6 0 0 6

03-10 30.1 24.1-33.9 6 0 0 0 6

Table 6-3. 17-OH progesterone : EIA (Bio-Rad)

Specimen Result(ng/mL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal Abn. Repeat  No
03-1 1.1 0.1-1.2 5 5 0 0 5
03-2 0.2 0.1-0.9 5 5 0 0 5
03-3 1.1 0.1-1.2 5 5 0 0 5
03-4 1.6 0.1-1.2 5 5 0 0 5
03-5 47 1 44 8-52.5 5 0 5 0 5
03-6 0.8 0.3-1.0 6 6 0 0 6
03-7 0.9 0.3-1.9 6 6 0 0 6
03-8 0.6 0.2-0.8 6 6 0 0 6
03-9 0.6 0.1-1.0 6 6 0 0 6

03-10 31.7 27.2-87 6 0 6 0 6
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Table 6-4. 17-OH progesterone : Others(FIA)

Specimen Result(ng/mL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 1 1 0 0 1
03-2 1 1 0 0 1
03-3 1 1 0 0 1
03-4 1 1 0 0 1
03-5 1 0 1 0 1
03-6 4.7 4.6-5.3 3 1 3 0 0 3
03-7 4.1 4-4.9 3 3 0 0 3
03-8 2.4 1.6-2.8 3 3 0 0 3
03-9 1.8 1.1-4.0 3 3 0 0 3
03-10 92.8 86.8-92.9 3 0 3 0 3

Table 7-1. MSUD screen : Guthrie test

Specimen Result(mg/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat No
03-1 2 0-2 7 7 0 0 7
03-2 2 1-2 7 7 0 0 7
03-3 2 1-2 7 7 0 0 7
03-4 2 0-2 7 7 0 0 7
03-6 2 1-3 4 4 0 0 4
03-7 2 2 4 4 0 0 4
03-8 2 1-2 4 4 0 0 4
03-9 2 1-2 4 4 0 0 4

Table 7-2. MSUD screen : EIA (Bio-Rad)

Specimen Result(mg/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 3.5 1.2-4.4 8 8 0 0 8
03-2 0.6 0.4-1.4 8 8 0 0 8
02-3 3.5 1.2-41 8 8 0 0 8
03-4 2.0 1.0-2.8 8 8 0 0 8
03-6 2.5 0.8 31.0 2.7 1.3-3.6 10 10 0 0 10
03-7 2.1 0.8 29.6 2.0 1.4-3.5 10 10 0 0 10
03-8 2.5 1.1 44 4 2.5 1.2-4.0 10 10 0 0 10
03-9 1.3 0.3 22.1 1.8 1-1.8 10 10 0 0 10
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Table 7-3. MSUD screen :Others(FIA)

Specimen Result(mg/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 2 2 0 0 2
038-2 2 2 0 0 2
03-3 2 2 0 0 2
03-4 2 2 0 0 2
03-6 1.7 1.5-1.8 3 3 0 0 3
03-7 2.5 2.2-3.5 3 3 0 0 3
03-8 2.5 2.2-3.5 3 3 0 0 3
03-9 0.8 0.5-0.8 3 3 0 0 3

Table 8. Homocystinuria screen @ Guthrie test

Specimen Result(mg/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 2 2-4 7 7 0 0 7
03-2 2 2-4 7 7 0 0 7
03-3 2 1-4 7 7 0 0 7
03-4 3 2-4 7 7 0 0 7
03-6 1.0 0 0 1.0 1-(1.5 10 10 0 0 10
03-7 1.0 0 0 1.0 1-(1.5 10 10 0 0 10
03-8 1.0 0 0 1.0 1-(1.5 10 10 0 0 10
03-9 1.0 0 0 1.0 1-(1.5 10 10 0 0 10

Table 9. Histidinemia screen @ Guthrie test

Specimen Result(mg/dL) Interpretation(No. of institutions)
No. Mean SD CV(%)  Median Range No Normal  Abn. Repeat  No
03-1 2.5 1-4 6 6 0 0 6
03-2 2.0 1-2 6 6 0 0 6
03-3 2.0 2 6 6 0 0 6
03-4 2.0 1-2 6 6 0 0 6
03-6 2.0 2-4 6 6 0 0 6
03-7 2.0 1-4 6 6 0 0 6
03-8 2.0 1-4 6 5 1 0 6
03-9 2.0 1-4 6 5 1 0 6




