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Annual Report on External Quality Assessment in Metabolic Disorders
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Two ftrials of external quality assessment for the newborn screening tests of inborn errors of
metabolism including PKU screening, TSH, T4 (total/free), galactosemia screen, maple syrup urine
disease screen and homocytinuria screen and newborn screening tests using tandem mass
spectrometry were performed in 2008. Total 20 specimens for the newborn screening tests were
distributed to 14 laboratories. The response rate was 100%. All the control materials were sent
as dried blood spot forms. The mean, SD, CV, median and range were analyzed. The newborn
screening tests using tandem mass spectrometry (MS/MS) were analyzed that the participants
results for amino acids, acylcarnitine and their cutoff values. In addition, two trial of external
quality assessment for glycohemoglobin (HbA1c) was performed in 2008. Total five samples were
distributed to 238 laboratories and the response rate was 95.8% (228/238) and 97.4% (225/231),
in each. Statistical data such as mean, SD and CV were provided for peer groups.

Key Words : External quality assessment, Inborn error of metabolism, Newborn screening,
Tandem mass spectrometry, HbA1c
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Table 1-1. PKU screen : ECA (ICN)
Result (mg/dL) Interpretation (N of institutions)
Sample Mean SD CV(%) Median Range Total Normal  Abnormal Repeat
08-1-1 1 1 0
08-1-2 1 1 0
08-1-3 1 0 1
08-1-4 1 1 0
08-1-5 1 1 0
08-2-1 1 1 0
08-2-2 1 1 0
08-2-3 1 1 0
08-2-4 1 0 1
08-2-5 1 1 0
Table 1-2. PKU screen @ ECA (Bio-Rad)
Result (mg/dL) Interpretation (N of institutions)
Sample Mean SD CV(%) Median Range Total Normal  Abnormal Repeat
08-1-1 1.38 0.45 32.6 1.40 0.90 2.2 7 7 0
08-1-2 1.08 0.41 40.0 0.9 0.60 1.8 7 7 0
08-1-3  10.05 2.00 19.9 9.9 6.90 12.6 7 0 7
08-1-4 1.50 1.04 69.2 1.4 0.49 3.7 7 7 0
08-1-5 1.62 0.60 39.2 1.6 0.80 2.4 7 7 0
08-2-1 1.22 0.52 42.7 1.156 0.60 2.1 6 6 0
08-2-2 1.38 0.46 33.1 1.5 0.60 1.8 ) ) 0
08-2-3 1.45 0.55 38.2 1.4 0.60 2.1 6 6 0
08-2-4 8.88 1.48 16.6 9.15 6.50 10.5 6 0 6
08-2-5 1.55 0.59 38.0 1.4 1.10 2.7 ) ) 0
Table 1-3. PKU screen : Tandem Mass (Others)
Result (mg/dL) Interpretation (N of institutions)
Sample Mean SD CV(%) Median Range Total Normal  Abnormal Repeat
08-1-1 1.12 0.20 17.6 1.14 0.91 1.3 4 4 0
08-1-2 0.76 0.05 7.0 0.8 0.7 0.81 4 4 0
08-1-3 8.93 1.11 12.4 8.8 7.77 10.34 4 0 4
08-1-4 1.20 0.17 14.0 1.19 1.08 1.4 4 4 0
08-1-5 1.02 0.13 13.1 1.0 0.9 1.2 4 4 0
08-2-1 0.94 0.16 17.1 0.91 0.80 1.14 4 4 0
08-2-2 1.07 0.09 8.2 1.1 1.0 1.18 4 4 0
08-2-3 1.08 0.20 19.1 0.955 0.9 1.32 4 4 0
08-2-4 6.46 0.72 1.2 6.2 5.91 7.52 4 0 4
08-2-5 0.91 0.12 13.1 0.9 0.8 1.08 4 4 0
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Table 1-4. PKU screen : Tandem mass (Perkin-Elmer)

Result (mg/dL) Interpretation (N of institutions)
Sample Mean SD CV(%) Median Range Total Normal ~ Abnormal  Repeat
08-1-1 2 2 0
08-1-2 2 2 0
08-1-3 2 0 2
08-1-4 2 2 0
08-1-5 2 2 0
08-2-1 2 2 0
08-2-2 2 2 0
08-2-3 2 2 0
08-2-4 2 0 2
08-2-5 2 2 0

Table 1-5. PKU screen : FIA (Perkin-Elmer)

Result (mg/dL) Interpretation (N of institutions)
Sample Mean SD CV(%) Median Range Total Normal ~ Abnormal  Repeat
08-2-1 1 1 0
08-2-2 1 1 0
08-2-3 1 1 0
08-2-4 1 0 1
08-2-5 1 1 0

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

Result (WlU/mL) Interpretation (N of institutions)
Sample Mean SD CV(%) Median Range Total Normal ~ Abnormal  Repeat
08-1-1 1 1 0
08-1-2 1 1 0
08-1-3 1 1 0
08-1-4 1 1 0
08-1-5 1 0 1
08-2-1 1 1 0
08-2-2 1 0 1
08-2-3 1 1 0
08-2-4 1 1 0
08-2-5 1 1 0
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Table 2-2. Neonatal TSH : EIA (Bio-Rad)
Sample Result (U/mL) Interpretation (N of institutions)
Mean SD CV(%) Median Range Sample  Normal Abnormal  Repeat
08-1-1 1.09 0.64 59.4 1.03 0.1 1.8 5 5 0
08-1-2 1.11 0.58 52.1 1.16 020 1.7 5 5 0
08-1-3 1.16 0.61 52.1 1.8 0.2 1.7 5 5 0
08-1-4 1.41 0.78 55.6 1.4 0.3 2.46 5 5 0
08-1-56  37.63 11.54 30.7 35.4 23.3 497 5 0 5
08-2-1 1.78 0.54 30.1 1.80 1.0 2.5 5 5 0
08-2-2 32.52 6.14 18.9 36.20 22.50 37 5 0 5
08-2-3 1.52 0.55 36.5 1.7 0.9 2.2 5 5 0
08-2-4 1.36 0.89 65.3 1 0.7 2.9 5 5 0
08-2-5 1.52 0.62 40.9 1.4 1.0 2.5 5 5 0
Table 2-3. Neonatal TSH @ FIA (Perkin-Elmer)
Sample Result (U/mL) Interpretation (N of institutions)
Mean SD CV(%) Median Range Total Normal Abnormal Repeat
08-1-1 0.24 0.22 92.5 0.20 0.03 0.7 7 7 0
08-1-2 0.37 0.87 237.7 0.10 0.01 2 7 7 0
08-1-3 0.62 0.88 142.6 0.30 010 26 7 7 0
08-1-4 0.62 0.71 118.7 0.42 020 22 7 7 0
08-1-56  27.32 11.22 411 25.10 18.65 52 7 0 7
08-2-1 0.75 1.35 179.6 0.20 0.10 3.8 7 7 0
08-2-2  29.65 18.67 62.9 24.60 18.77 62 7 0 7
08-2-3 0.51 0.60 117.9 0.40 0.03 18 7 7 0
08-2-4 1.49 3.36 2245 0.20 0.10 9.1 7 7 0
08-2-5 0.96 1.88 195.9 0.20 0.16 5.2 7 7 0
Table 2-4. Neonatal TSH : Others
Sample Result (U/mL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total  Normal Abnormal Repeat
08-1-1 1 1 0
08-1-2 1 1 0
08-1-3 1 1 0
08-1-4 1 1 0
08-1-5 1 0 1
08-2-1 1 1 0
08-2-2 1 0 1
08-2-3 1 1 0
08-2-4 1 1 0
08-2-5 1 1 0
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Table 3-1. Neonatal Total T4 : FIA (Perkin-Elmer)
Sample Result (ng/dL) Interpretation (N of institutions)
Mean SD CV(%) Median Range Total Normal ~ Abnormal  Repeat
08-1-6 4.65 1.96 421 3.6 3.4 8.41 0 0 0
08-2-6 4.58 0.48 10.5 4.5 4.0 5.4 6 3 3
Table 4-1. Neonatal FreeT4 : EIA (Bayer)
Sample Result (ng/dL) Interpretation (N of institutions)
Mean SD CV(%) Median Range Total Normal  Abnormal  Repeat
08-1-6 2 2 0
08-2-6 2 2 0
Table 4-2. Neonatal FreeT4 : EIA (Bio-Rad)
Sample Result (ng/dL) Interpretation (N of institutions)
Mean SD CV(%) Median Range Total Normal — Abnormal  Repeat
08-1-6 0.86 0.12 14.0 0.8 0.8 1.04 4 4 0
08-2-6 1.60 1.29 80.5 1.1 0.8 3.5 4 4 0
Table 5-1. Galactosemia screen : ECA (ICN)
Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%) Median Range Total Normal ~ Abnormal  Repeat
08-1-1 1.81 0.38 20.8 1.70 1.50 2.23 3 3 0
08-1-2 1.94 0.76 39.4 1.6 1.4 2.81 3 3 0
08-1-3 39.69 2.19 55 40.0 37.4 417 3 0 3
08-1-4 2.1 0.71 33.7 2.3 1.32 2.7 3 3 0
08-1-5 2.43 0.26 10.5 2.4 2.2 2.7 3 3 0
08-2-1 4.37 2.40 549 5.70 1.60 5.8 3 3 0
08-2-2 4.30 1.73 40.3 5.2 2.3 5.4 3 3 0
08-2-3 3.63 1.88 50.5 3.0 2.2 5.7 3 3 0
08-2-4  28.70 3.35 1.7 28.6 254 321 3 0 3
08-2-5 4.43 2.06 46.5 5.2 2.1 6 3 3 0
Table 5-2. Galactosemia screen : ECA (Bio-Rad)
Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%) Median Range Total Normal ~ Abnormal  Repeat
08-1-1 1.24 1.57 127.2 0.70 0.10 5.3 9 9 0
08-1-2 1.13 0.84 74.5 1.3 0.1 2.76 9 9 0
08-1-3  36.77 6.42 17.5 36.3 242 467 9 0 9
08-1-4 1.14 1.00 88.1 0.6 0.1 2.8 9 9 0
08-1-5 1.02 0.95 93.5 0.6 0.1 2.5 9 9 0
08-2-1 0.65 0.57 87.9 0.60 0.10 1.89 8 8 0
08-2-2 0.66 0.56 85.0 0.6 0.1 1.67 8 8 0
08-2-3 0.67 0.54 80.3 0.6 0.1 1.67 8 8 0
08-2-4  23.62 5.81 24.6 25.3 15.2 338.2 8 0 8
08-2-5 1.12 0.92 81.8 1.2 0.1 3.08 8 8 0




150

Table 5-3. Galactosemia screen : FIA (Other)
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Result (mg/dL)

Interpretation (N of institutions)

Sample
Mean SD CV(%)  Median Range Total Normal  Abnormal  Repeat

08-1-1 1 1 0

08-1-2 1 1 0

08-1-3 1 0 1

08-1-4 1 1 0

08-1-5 1 1 0

08-2-1 3 3 0

08-2-2 3 3 0

08-2-3 3 3 0

08-2-4 3 0 3

08-2-5 3 3 0

Table 5-4. Galactosemia screen : FIA (Perkin-Elmer)

Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total Normal ~ Abnormal  Repeat

08-1-1 1 1 0

08-1-2 1 1 0

08-1-3 1 0 1

08-1-4 1 1 0

08-1-5 1 1 0

Table 6-1. 17-OH Progesterone : EIA (Bio-Rad)

Sample Result (ng/mL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total Normal ~ Abnormal  Repeat

08-1-1 0.97 0.65 67.2 1 0.1 1.9 7 7 0

08-1-2  61.62 31.44 51.0 52.30 18.46 110.2 7 0 7

08-1-3 0.70 0.62 88.1 0.5 0.1 1.9 7 7 0

08-1-4 0.89 0.69 78.3 1.1 0.1 2 7 7 0

08-1-5 1.09 0.73 66.6 0.84 0.2 1.9 7 7 0

08-2-1 74.16 19.99 27.0 65.5 53.2 99.2 7 0 7

08-2-2 1.37 0.50 36.4 1.40 0.80 2 7 7 0

08-2-3 1.08 0.43 41.5 0.9 0.6 1.8 7 7 0

08-2-4 1.01 0.52 51.4 1.0 0.3 1.9 7 7 0

08-2-5 1.24 0.94 75.7 1.2 0.1 3.1 7 7 0
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Table 6-2. 17-OH Progesterone : FIA (Perkin-Elmer)
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Result (hg/mL)

Interpretation (N of institutions)

Sample :
Mean SD CV(%)  Median Range Total Normal  Abnormal  Repeat

08-1-1 1.02 1.00 97.5 0.60 0.17 2.99 7 7 0

08-1-2 62.55 34.65 55.4 45.00 22.46 1215 7 0 7

08-1-3 1.84 1.57 85.3 1.2 0.6 4.49 7 7 0

08-1-4 0.97 1.14 117.0 0.4 0.17 2.84 7 7 0

08-1-5 1.88 2.02 110.5 1.5 0.1 5.3 7 7 0

08-2-1  121.00 61.17 50.6 85.10 49.50 199.7 7 0 7

08-2-2 2.60 1.87 71.9 2.00 0.90 5.8 7 7 0

08-2-3 2.19 1.14 52.8 1.5 1.1 3.9 7 7 0

08-2-4 1.65 1.1 67.2 1.4 0.4 3 7 7 0

08-2-5 1.50 1.26 84.3 1.8 0.1 3.9 7 7 0

Table 7-1. MSUD screen : Guthrie test

Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total Normal  Abnormal  Repeat

08-1-1 1 0 1

08-1-2 1 1 0

08-1-3 1 1 0

08-1-4 1 1 0

08-1-5 1 1 0

08-2-1 1 1 0

08-2-2 1 1 0

08-2-3 1 0 1

08-2-4 1 1 0

08-2-5 1 1 0

Table 7-2. MSUD screen @ ECA (Bio-Rad)

Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total Normal  Abnormal  Repeat

08-1-1 9.47 0.24 2.6 9.90 1.80 11.72 7 0 7

08-1-2 2.08 0.24 12.0 2.00 1.80 2.5 7 7 0

08-1-3 2.18 0.46 21.3 1.90 1.60 2.77 7 7 0

08-1-4 2.53 0.66 26.0 2.50 1.70 3.58 7 7 0

08-1-5 2.88 0.98 32.3 2.80 1.90 4.67 7 7 0

08-2-1 2.50 0.40 16.1 2.40 1.70 3.9 7 7 0

08-2-2 2.58 0.40 15.9 2.60 1.70 2.9 7 7 0

08-2-3 14.16 1.62 11.4 13.40 12.00 16.1 7 0 7

08-2-4 2.19 0.338 15.3 2.10 1.80 2.8 7 7 0

08-2-5 1.67 0.28 16.8 1.70 1.20 2 7 7 0
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Table 7-3. MSUD screen : Tandem mass (Perkin-Elmer)
Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total Normal — Abnormal  Repeat
08-1-1 2 0 2
08-1-2 2 2 0
08-1-3 2 2 0
08-1-4 2 2 0
08-1-5 2 2 0
08-2-1 2 2 0
08-2-2 2 2 0
08-2-3 2 0 2
08-2-4 2 2 0
08-2-5 2 2 0
Table 7-4. MSUD screen : Tandem mass (Others)
Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total Normal  Abnormal  Repeat
08-1-1 9.22 1.79 19.4 9.20 7.34 11.12 4 0 4
08-1-2 1.68 0.49 29.2 1.6 1.2 2.31 4 4 0
08-1-3 1.68 0.53 31.5 1.6 1.2 2.37 4 4 0
08-1-4 1.76 0.40 22.9 1.69 1.40 227 4 4 0
08-1-5 1.81 0.49 271 1.8 1.3 2.34 4 4 0
08-2-1 1.62 0.25 15.5 1.70 1.27 1.8 4 4 0
08-2-2 1.64 0.20 12.5 1.6 1.5 1.9 4 4 0
08-2-3 14.36 1.76 12.3 14.2 12.4 16.6 4 0 4
08-2-4 1.61 0.41 25.6 1.47 1.31 2.2 4 4 0
08-2-5 1.23 0.24 19.6 1.3 0.9 1.4 4 4 0
Table 8-1. Methionine : Guthrie
Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total Normal  Abnormal  Repeat
08-1- 1.00 0.58 57.7 1.00 0.50 7 7 0

1

2 1.00 0.58 57.7 1.00 0.50
08-1-3 1.00 0.58 57.7 1.00 0.50

4 5.29 1.50 28.3 5.00 4.00
08-1-5 1.00 0.58 57.7 1.00 0.50
08-2-1 0.90 0.54 60.3 1.00 0.20
08-2-2 0.90 0.54 60.3 1.00 0.20
08-2-3 0.90 0.54 60.3 1.00 0.20
08-2-4 0.90 0.54 60.3 1.00 0.20
08-2-5 5.25 1.83 34.9 6.00 2.00

QO N D NN NN NN
O 0 o O 0 ~N ~N~
O 00 o O O N O~
QO O O O O O N o o
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Table 8-2. Methionine : Tandem mass (Perkin-Elmer)
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Result (mg/dL)

Interpretation (N of institutions)

Sample
Mean SD CV(%)  Median Range Total Normal ~ Abnormal  Repeat

08-1-1 2 2 0

08-1-2 2 2 0

08-1-3 2 2 0

08-1-4 2 0 2

08-1-5 2 2 0

08-2-1 2 2 0

08-2-2 2 2 0

08-2-3 2 2 0

08-2-4 2 2 0

08-2-5 2 0 2

Table 8-3. Methionine : Tandem mass (Others)
Sample Result (mg/dL) Interpretation (N of institutions)
Mean SD CV(%)  Median Range Total Normal ~ Abnormal  Repeat

08-1-1 0.35 0.1 30.9 0.30 0.23 05 5 5 0

08-1-2 0.35 0.1 31.2 0.30 0.20 0.5 5 5 0

08-1-3 0.31 0.14 46.4 0.22 0.20 0.5 5 5 0

08-1-4 5.43 1.07 19.8 5.48 400 6.7 5 0 5

08-1-5 0.338 0.10 30.0 0.30 0.26 05 5 5 0

08-2-1 0.24 0.07 29.8 0.20 0.20 0.34 4 4 0

08-2-2 0.24 0.06 23.4 0.27 0.20 0.32 4 4 0

08-2-3 0.20 0.03 14.2 0.20 0.17 0.24 4 4 0

08-2-4 0.20 0.02 8.2 0.20 0.18 0.22 4 4 0

08-2-5 5.29 0.95 17.9 5.37 430 6.1 4 0 4
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Table 9-1. Statistical data according to the peer group (instrument/method groups) of first trial in 2008
glycohemoglobin survey

Instrument/method group 08-1-01 08-2-01
No Mean SD CV(%) Mean SD CV(%)

ADVIA System 1 4.90 7.40

Dimension 6 5.65 0.25 4.5 7.82 0.19 2.4
Rapidia Auto HbATc 9 4.57 0.18 4.0 7.26 0.49 6.7
Nordia HbAlc 3 4.50 0.20 4.4 6.73 0.12 1.8
Olympus AUB40/640e 3 4.93 0.57 11.6 .77 0.49 6.3
Pointe-HbATc Reagent Set 1 5.10 7.90

Randox HbAlc 1 6.00 8.80

Cobas Integra HbATc 13 5.10 0.17 3.3 7.76 0.35 4.5
Tina-Quant HbAlc I 16 5.41 0.59 10.9 7.77 0.33 4.2
Auto Wako HbAlc 3 5.00 0.46 9.2 7.50 0.36 4.8
D-10 16 5.01 0.17 3.4 8.01 0.18 2.2
DiaStat 1 5.10 7.40

Variant I 7 4.80 0.28 5.8 8.06 0.15 1.9
Variant Il Turbo 48 5.04 0.12 2.4 7.87 0.17 2.2
HLC-723 GHbV, Alc 2.2 3 4.70 0.10 2.1 8.13 0.12 1.5
HLC-723 G7 49 4.79 0.13 2.7 8.14 0.14 1.7
NycoCard HbATc 36 5.27 0.39 7.4 7.77 0.56 7.2
DCA2000 HbA'lc 6 518 0.15 2.9 7.55 0.20 2.6
Micromat I A1C 1 4.90 7.20

Other 6 5.42 0.85 16.7 7.72 0.51 6.6
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Table 9-2. Statistical data according to the peer group (instrument/method groups) of Second trial in 2008
glycohemoglobin survey

08-2-01 08-2-02 08-2-03

Instrument/method group
No Mean SD CV(%) Mean SD CV(%) Mean SO CV(%)

ADVIA System 2 545 0.07 1.3 9.10 0.28 3.1 1220 1.27 104
Dimension 6 5565 0.18 3.2 8.63 0.23 2.7 1133  0.28 2.5
Rapidia Auto HbATc 7 476 014 29 7.84 0.28 3.6 10.14  0.44 4.3
Nordia HbAlc 4 468 0.17 3.6 7.63 0.51 6.7 10.08  0.49 4.9
Olympus AUB40/640e 2 485 064 13.2 7.95 1.06 133 9.80 1.41 14.4
Cobas Integra HbAlc 12 527 0.14 27 8.58 0.28 3.3 11.06  0.38 3.4
Tina-Quant HbATc Il 8 539 0.16 3.0 8.43 0.23 2.7 11.10  0.31 2.8
Modular Tina-Quant Gen.2 3 530 0.10 1.9 8.40 0.10 1.2 10.73  0.31 2.9
Tina-Quant HbAlc Gen.2 5 536 0.27 50 8.36 0.63 7.5 10.74  0.84 7.8
Auto Wako HbATc 3 473 0.57 121 7.57 0.78 10.3 10.57  1.40 132
HA-8140 1 5.30 8.60 11.60

D-10 15 513 023 45 8.55 0.21 2.5 11.30  0.33 2.9
DiaStat 1 4.80 7.80 10.30

Variant i 7 523 0.17 8.3 8.70 0.27 3.1 11.36  0.47 4.1
Variant Il Turbo 49 530 0.09 1.7 8.57 0.11 1.3 11.00  0.15 1.4
HLC-723 GHbV, Alc 2.2 4 530 0.12 23 8.48 0.18 1.5 10.83  0.10 0.9
HLC-723 G7 49 526 0.08 1.6 8.62 0.20 2.3 11.08  0.31 2.8
DCA2000 HbAlc 6 523 0.21 4.0 8.28 0.34 4.1 10.52  0.48 4.6
Micromat I A1C 1 5.70 8.60 11.10

NycoCard HbAlc 31 566 045 8.1 8.72 0.60 6.9 11.02  0.86 7.8

Other 6 567 051 9.0 9.15 112 122 11.22  0.78 7.0




