QlatAdAtet MEakz| - M293 H1Z 2007
J Lab Med Qual Assur 2007 ; 29 : 137-52

137

Annual Report on External Quality Assessment in Inborn Error of
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The trial of external quality assessment for inborn error of metabolism was performed in 2006.

Total 12 specimens for the conventional

newborn screening tests were distributed to

17

laboratories. The response rates were 100%(17/17). All the control materials were sent as filter
paper forms. Each laboratory replied the test results as the screening items they were doing as
a routine test at the reception of the specimen among PKU screening, TSH, T4 (total/free),
galactosemia screen, maple syrup urine disease screen and homocytinuria screen. The mean,

SD, CV, median and range were analyzed. From 2004 trial,

pilot proficiency test for newborn

screening using tandem mass spectrometry (MS/MS) has been also performed. In this trial, total
8 blood spots were distributed to 9 laboratories performing newborn screening using MS/MS.
Participants results for amino acids & acylcamitine and their cutoff values were analyzed.
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Table 1-1. PKU screen : ECA (ICN)
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Result (mg/dL)

Interpretation (No. of institutions)

RS Mean SD CV(%) Median Range 7| R Normal — Abnormal  Repeat
06-1-1 0.50 0.46 91.7 0.40 0.10 1 3 3 0
06-1-2 11.00 0.95 8.7 1175 9.90 11.6 3 0 3
06-1-3 0.51 0.52 101.7 0.34 0.10 1.1 3 3 0
06-1-4 1.57 0.40 25.8 1.5 1.20 2 3 3 0
06-1-5 0.47 0.47 101.3 0.3 0.10 1 3 3 0
06-2-1 1.07 1.42 132.7 0.30 0.20 2.7 3 3 0
06-2-2 1.10 0.89 80.8 0.8 0.40 2.7 3 3 0
06-2-3 9.23 1.75 18.9 9.7 7.30 10.7 3 0 3
06-2-4 0.43 0.49 113.8 0.2 0.10 0.2 3 3 0
06-2-5 0.47 0.47 101.3 0.8 0.10 1 3 3 0
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Table 1-2. PKU screen @ ECA (Bio-Rad)

Result (mg/dL) Interpretation (No. of institutions)
ZAHS Mean SD CV(%) Median Range 712 Normal  Abnormal Repeat
06-1-1 0.80 0.37 45.9 0.80 0.10 1.3 7 7 0
06-1-2 10.89 1.41 12.9 11.1 822 12.7 7 0 7
06-1-3 1.15 0.47 41.4 1.7 0.60 1.8 7 7 0
06-1-4 1.83 0.45 247 1.8 1.20 2.4 7 7 0
06-1-5 1.15 0.60 52.5 1.1 0.40 1.98 7 7 0
06-2-1 1.28 0.66 51.2 1.30 0.40 2.37 7 7 0
06-2-2 1.17 0.52 44 4 1.8 0.38 1.93 7 7 0
06-2-3 8.43 0.68 8.1 8.6 7.60 9.27 7 0 7
06-2-4 0.57 0.33 58.5 0.5 0.20 1.26 7 7 0
06-2-5 .11 0.53 47.4 1.0 0.18 1.78 7 7 0
Table 1-3. PKU screen : MS/MS(Z|E})

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

AAHS Mean SD CV(%) Median Range 7|24 Normal Abnormal Repeat
06-1-1 0.78 0.16 20.3 0.78 0.59 0.98 6 6 0
06-1-2 9.64 0.49 15.5 9.3 8.0 12.21 6 0 6
06-1-3 1.02 0.17 17.0 1.095 0.75 1.18 6 6 0
06-1-4 1.34 0.42 31.6 1.22 0.87 1.93 6 6 0
06-1-5 0.98 0.12 12.5 0.9 0.9 1.2 6 6 0
06-2-1 0.94 0.10 10.9 0.93 0.80 1.1 6 6 0
06-2-2 1.01 0.13 12.3 1.0 0.8 1.2 6 6 0
06-2-3 7.22 0.60 8.3 7.45 6.4 7.9 6 0 6
06-2-4 0.27 0.04 14.8 0.29 0.2 0.3 6 6 0
06-2-5 0.99 0.08 8.6 1.0 0.9 1.13 6 6 0
Table 2-1. Neonatal TSH : EIA (ICN)

Result (ulU/mL) Interpretation (No. of institutions)
Faps [2=) Mean SD CV(%) Median Range 718 Normal  Abnormal  Repeat
06-1-1 2 0 2
06-1-2 2 2 0
06-1-3 2 0 2
06-1-4 2 2 0
06-1-5 2 2 0
06-2-1 2 2 0
06-2-2 2 0 2
06-2-3 2 2 0
06-2-4 2 0 2
06-2-5 2 2 0
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Table 2-2. Neonatal TSH : EIA (Bayer)

Result (ulU/mL) Interpretation (No. of institutions)
RS Mean SD CV(%) Median Range 712 Normal  Abnormal Repeat
06-1-1 1 0 1
06-1-2 1 1 0
06-1-3 1 0 1
06-1-4 1 1 0
06-1-5 1 1 0
06-2-1 1 1 0
06-2-2 1 0 1
06-2-3 1 1 0
06-2-4 1 0 1
06-2-5 1 1 0

Table 2-3. Neonatal TSH : EIA (Bio-Rad)

Result (lU/mL) Interpretation (No. of institutions)
AAMHS Mean SD CV(%) Median Range 712 Normal  Abnormal Repeat
06-1-1 67.20 18.64 27.7 71.70 454 857 5 0 5
06-1-2 2.12 132 62.3 1.50 1.00 4 5 5 0
06-1-3 35.84 6.45 18.2 32.1 29.5 434 5 0 5
06-1-4 2.70 308 114.0 1.4 0.7 8.1 5 5 0
06-1-5 2.38 182 76.4 1.5 1.0 53 5 5 0
06-2-1 1.68 1.76 104.8 1.00 0.5 4.8 5 5 0
06-2-2 41.76 20.30 48.6 4210 18.80 64.4 5 0 5
06-2-3 1.78 180 101.2 1.0 0.9 5 5 5 0
06-2-4 25.60 526 20.5 27.9 19.3 30.2 5 0 5
06-2-5 1.60 153 95.7 1.0 0.5 4.3 5 5 0

Table 2-4. Neonatal TSH : EIA(ZIE}

Result (ulU/mL) Interpretation (No. of institutions)
AAHS Mean SD CV(%) Median Range 712 Normal  Abnormal Repeat
06-1-1 1 0 1
06-1-2 1 1 0
06-1-3 1 0 1
06-1-4 1 1 0
06-1-5 1 1 0
06-2-1 1 1 0
06-2-2 1 0 1
06-2-3 1 1 0
06-2-4 1 0 1
06-2-5 1 1 0
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Table 2-5. Neonatal TSH : RIA(ZIE}

Result (ulU/mL) Interpretation (No. of institutions)

RS Mean SD CV(%) Median Range 712 Normal  Abnormal Repeat
06-1-1 1 0 1
06-1-2 1 1

06-1-3 1 0 1
06-1-4 1 1 0
06-1-5 1 1 0
06-2-1 1 1 0
06-2-2 1 0 1
06-2-3 1 1 0
06-2-4 1 0 1
06-2-5 1 1 0

Table 2-6. Neonatal TSH : FIACZIED

Result (lU/mL) Interpretation (No. of institutions)
rapiakel Mean SD CV(%) Median Range 7|2 Normal Abnormal Repeat
06-1-1 72.43 24.54 338.9 63.90 56.7 122 6 0 6
06-1-2 0.62 0.88 141.7 0.3 0.1 2.4 6 6 0
06-1-3 31.52 12.00 38.1 29.8 18.8 5.4 6 0 6
06-1-4 0.53 0.65 128.9 0.35 0.06 1.8 6 6 0
06-1-5 0.52 0.68 130.1 0.25 0.02 1.8 6 6 0
06-2-1 0.35 0.40 1156.1 0.20 0.07 1.15 7 7 0
06-2-2 29.81 21.75 72.9 27.10 2140 58.4 7 0 7
06-2-3 0.48 0.37 77.8 0.40 0.10 1 7 7 0
06-2-4 23.94 11.24 46.9 20.60 17.70 49 7 0 7
06-2-5 0.29 0.26 90.5 0.17 0.10 0.08 7 7 0

Table 2-7. Neonatal TSH : 7|E}

Result (ulU/mL) Interpretation (No. of institutions)
AAHS Mean SD CV(%) Median Range 712 Normal  Abnormal Repeat
06-1-1 1 0 1
06-1-2 1 1 0
06-1-3 1 0 1
06-1-4 1 1 0
06-1-5 1 1 0
06-2-1 1 1 0
06-2-2 1 0 1
06-2-3 1 1 0
06-2-4 1 0 1
06-2-5 1 1 0
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Table 3-1. Neonatal Total T4 : EIA
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Result (pg/dL

)

Interpretation (No. of institutions)

NS Mean SD CV(%) Median Range 7| Bk Normal ~ Abnormal  Repeat
06-1-6 1 0 1
Table 3-2. Neonatal Total T4 = RIA

Result (po/dL) Interpretation (No. of institutions)
dnHs Mean SD CV(%) Median Range 7|2 Normal ~ Abnormal  Repeat
06-1-6 1 0 1
06-2-6 1 0 1
Table 3-3. Neonatal Total T4 : FIA

Result (po/dL) Interpretation (No. of institutions)
Fabs|lak=s Mean SD CV(%) Median Range 71#==  Normal  Abnormal  Repeat
06-1-6 1.81 0.20 11.0 1.8 1.5 2 5 0 5
06-2-6 1.71 0.35 20.3 1.5 1.4 22 6 0 6
Table 4-1. Neonatal FreeT4 @ ECA (ICN)

Result (po/dL) Interpretation (No. of institutions)
dAH= Mean SD CV(%)  Median Range 7%= Normal  Abnormal  Repeat
06-1-6 0.22 0.12 52.3 0.3 0.0 0.8 § 0 §
06-2-6 0.30 0.11 36.2 0.3 0.1 04 6 0 6
Table 5-1. Galactosemia screen : ECA (ICN)

Result (mg/dL) Interpretation (No. of institutions)
dnHs Mean SD CV(%) Median Range 71#== Normal  Abnormal  Repeat
06-1-1 1.38 0.33 23.9 1.45 1.00 1.7 6 6 0
06-1-2 32.95 3.33 10.1 32.8 28.0 37.1 6 0 §
06-1-3 1.97 1.17 59.5 2.0 0.1 3.7 6 6 0
06-1-4 2.44 1.31 54.0 1.95 1.5 5.01 6 6 0
06-1-5 1.75 0.39 22.2 1.7 1.3 2.3 6 6 0
06-2-1 2.90 0.67 23.8 275 210 4 6 6 0
06-2-2 3.55 1.31 36.9 3.3 1.8 5.4 6 6 0
06-2-8 28.06 4.53 16.2 27r.8 230 357 6 0 §
06-2-4 1.97 1.35 68.6 1.6 0.8 4.5 6 6 0
06-2-5 2.47 1.1 449 2.6 1.0 4.2 6 6 0
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Table 5-2. Galactosemia screen : ECA (Bio-Rad)

Result (mg/dL) Interpretation (No. of institutions)
dNHs Mean SD CV(%)  Median Range 7|8 Normal  Abnormal Repeat
06-1-1 1.02 0.58 56.7 1.20 0.10 1.8 9 9 0
06-1-2 25.63 4.76 18.6 26.1 16.8 33.8 9 0 9
06-1-8 1.15 0.80 69.8 0.9 0.1 2.8 9 9 0
06-1-4 0.99 0.68 68.9 0.7 0.1 1.9 9 9 0
06-1-5 1.18 0.61 54.6 0.9 0.5 2.18 9 9 0
06-2-1 0.91 0.49 53.7 0.75 0.30 1.67 9 9 0
06-2-2 0.81 0.68 83.5 0.6 0.1 2.21 9 9 0
06-2-3 20.84 3.68 17.6 21.5 156.0 26.7 9 0 9
06-2-4 0.69 0.66 96.9 0.6 0.1 2.7 9 9 0
06-2-5 1.08 0.73 71.3 1.1 0.1 2.7 9 9 0

Table 5-3. Galactosemia screen : EIA(Z[E}

Result (mg/dL) Interpretation (No. of institutions)
dNHs Mean SD CV(%)  Median Range 71#= Normal  Abnormal  Repeat
06-1-1 1 1 0
06-1-2 1 0 1
06-1-8 1 1 0
06-1-4 1 1 0
06-1-5 1 1 0

Table 5-4. Galactosemia screen : FIA(ZIE}

Result (mg/dL) Interpretation (No. of institutions)
ddHs Mean SD CV(%)  Median Range 7|8 Normal  Abnormal  Repeat
06-2-1 1 1 0
06-2-2 1 1 0
06-2-3 1 0 1
06-2-4 1 1 0

06-2-5 1 1 0




MEM CHAFRIBIAAL AIRIEZRAL Z0HE T(2006) 145

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

Result (mg/dL) Interpretation (No. of institutions)
dNHs Mean SD CV(%)  Median Range 71#== Normal  Abnormal Repeat
06-1-1 71.93 32.65 45.4 79.70 3610 100 3 0 3
06-1-2 1.00 0.00 0.0 1.0 1.0 1 3 3 0
06-1-8 0.93 0.12 12.4 1.0 0.8 1 3 3 0
06-1-4 0.93 0.12 12.4 1 0.8 1 3 3 0
06-1-5 0.83 0.29 34.6 1.0 0.5 1 3 3 0
06-2-1 1.17 0.29 24.7 1.00 1.00 1.5 3 3 0
06-2-2 1.10 0.17 15.7 1.0 1.0 1.3 3 3 0
06-2-3 1.20 0.35 28.9 1.0 1.0 1.6 3 3 0
06-2-4 29.67 4.60 15.5 29.6 25.1 34.3 3 0 3
06-2-5 1.20 0.20 16.7 1.2 1.0 1.4 3 3 0

Table 6-2. 17-OH Progesterone : EIA (Bio-Rad)

Result (mg/dL) Interpretation (No. of institutions)
ANHs Mean SD CV(%)  Median Range 71#=  Normal Abnormal Repeat
06-1-1 78.53 8.14 10.4 80.6 ©64.2 88.5 6 0 6
06-1-2 0.42 0.22 53.5 0.50 0.10 0.7 6 6 0
06-1-8 0.47 0.24 51.9 0.5 0.1 0.8 6 6 0
06-1-4 0.70 0.37 53.5 0.5 0.1 1.1 § 6 0
06-1-5 0.40 0.21 52.4 0.45 0.1 0.6 § 6 0
06-2-1 0.92 0.62 67.4 1.15 0.1 1.6 6 6 0
06-2-2 0.72 0.53 73.5 0.75 0.10 1.4 6 6 0
06-2-3 0.75 0.38 51.1 0.9 0.1 1.1 6 6 0
06-2-4 29.58 7.55 25.5 29.3 18.5 40.6 6 0 6
06-2-5 0.77 0.39 50.6 0.8 0.1 1.3 § 6 0

Table 6-3. 17-OH Progesterone : EIACZ|ED

Result (mg/dL) Interpretation (No. of institutions)
ANHs Mean SD CV(%)  Median Range 71#== Normal  Abnormal Repeat
06-1-1 1 0 1
06-1-2 1 1 0
06-1-8 1 1 0
06-1-4 1 1 0
06-1-5 1 1 0
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Table 6-4. 17-OH Progesterone : FIA(Z|E}

Result (mg/dL) Interpretation (No. of institutions)
raps kel Mean SD CV(%)  Median Range 7|2 Normal  Abnormal Repeat
06-1-1 170.73 71.00 41.6 165.20 101.100 262 6 0 6
06-1-2 1.55 1.18 76.3 1.48 0.10 3.53 6 6 0
06-1-8 1.06 0.78 73.4 1.0 0.1 1.98 6 6 0
06-1-4 1.45 0.95 65.6 1.2 0.4 2.8 6 6 0
06-1-5 0.65 0.50 78.0 0.6 0.1 1.3 6 6 0
06-2-1 2.40 1.72 71.8 2.10 0.10 5.46 7 7 0
06-2-2 1.42 0.83 58.2 1.60 0.60 2.69 7 7 0
06-2-8 2.54 1.11 43.7 2.2 1.3 4.1 7 7 0
06-2-4 61.24 27.61 451 47.6 34.2 101 7 0 7
06-2-5 1.60 1.29 80.4 1.3 0.1 4.2 7 7 0

Table 7-1. MSUD screen : Guthrie test(7|E})

Result (mg/dL) Interpretation (No. of institutions)
dAHS Mean SD CV(%)  Median Range 7| = Normal ~ Abnormal  Repeat
06-1-1 1 1 0
06-1-2 1 1 0
06-1-3 1 1 0
06-1-4 1 0 1
06-1-5 1 1 0
06-2-1 1 0 1
06-2-2 1 1 0
06-2-3 1 1 0
06-2-4 1 1 0
06-2-5 1 1 0

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

Result (mg/dL) Interpretation (No. of institutions)
AHHS Mean SD CV(%)  Median Range 7|t Normal ~ Abnormal  Repeat
06-1-1 2.06 0.50 241 2.10 1.10 2.9 9 9 0
06-1-2 2.16 0.65 30.0 2.20 0.80 2.8 9 9 0
06-1-3 1.90 0.44 22.9 1.80 1.10 2.5 9 9 0
06-1-4 10.99 2.42 22.0 10.60 7.10 15.81 9 0 9
06-1-5 1.96 0.58 29.5 2.00 0.60 2.6 9 9 0
06-2-1 11.56 1.13 9.7 11.00 1.50 14 9 0 9
06-2-2 2.07 0.54 25.9 2.30 1.13 2.7 9 9 0
06-2-3 2.22 0.37 16.5 2.10 1.80 2.9 9 9 0
06-2-4 1.10 0.45 40.9 1.00 0.60 2.1 9 9 0
06-2-5 2.06 0.77 37.5 2.30 0.27 3 9 9 0
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Table 7-3. MSUD screen : MS/MS
Result (mg/dL)

Interpretation (No. of institutions)

AXMHE Mean SD CV(%)  Median Range 7|t Normal  Abnormal Repeat
06-1-1 1.39 0.35 25.2 1.48 0.90 1.8 6 6 0
06-1-2 1.92 0.46 23.9 1.8 1.5 2.66 6 6 0
06-1-8 1.43 0.21 14.9 1.4 1.2 1.7 6 6 0
06-1-4 12.18 1.72 14.2 11.79  10.40 14.3 6 0 6
06-1-5 1.50 0.29 19.0 1.5 1.1 1.89 6 6 0
06-2-1 13.24 2.13 16.1 13.35 10.30 156.8 6 0 6
06-2-2 1.58 0.21 13.4 1.6 1.3 1.8 6 6 0
06-2-8 1.78 0.16 9.3 1.7 1.6 2 6 6 0
06-2-4 0.67 0.07 1.1 0.67 0.60 0.79 6 6 0
06-2-5 1.73 0.20 11.9 1.7 1.5 2 6 6 0

Table 8-1. Methionine : Guthrie (Prekin-Dimer)

Result (mg/dL)

Interpretation (No. of institutions)

ANHs Mean SD CV(%)  Median Range 7|8 Normal  Abnormal Repeat
06-2-1 1.38 0.68 51.1 1.25 0.10 2 8 8 0

06-2-2 1.34 0.65 48.8 1.3 0.2 2 8 8 0

06-2-8 1.34 0.65 48.8 1.3 0.2 2 8 8 0

06-2-4 1.33 0.68 51.1 1.25 0.10 2 8 8 0

06-2-5 3.31 1.85 55.9 2.8 0.2 7.5 8 0 8

Table 8-2. MSUD screen @ Guthrie(7|E})

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

anHs Mean SD CV(%)  Median Range 71#=  Normal  Abnormal Repeat
06-1-1 9 9 0

06-1-2 9 9 0

06-1-3 9 9 0

06-1-4 9 9 0

06-1-5 9 0 9

06-2-1 2 2 0

06-2-2 2 2 0

06-2-8 2 2 0

06-2-4 2 2 0

06-2-5 2 0 2
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Table 8-3. Methionine : MS/MS(7|EH

Result (mg/dL) Interpretation (No. of institutions)
AXMHE Mean SD CV(%)  Median Range 7|t Normal  Abnormal Repeat
06-1-1 0.27 0.10 35.6 0.27 0.16 0.38 6 6 0
06-1-2 0.37 0.18 35.0 0.42 0.18 0.49 6 6 0
06-1-8 0.25 0.05 19.5 0.25 0.20 0.3 6 6 0
06-1-4 0.47 0.18 26.8 0.43 0.34 0.64 6 6 0
06-1-5 4.65 0.60 12.9 4.46 3.99 5.73 6 0 6
06-2-1 0.21 0.02 10.8 0.20 0.20 0.24 3 3 0
06-2-2 0.21 0.05 24.8 0.22 0.20 0.3 3 3 0
06-2-8 0.21 0.02 8.2 0.20 0.20 0.23 3 3 0
06-2-4 0.08 0.03 34.6 0.10 0.05 0.1 3 3 0
06-2-5 2.07 0.15 7.4 2.10 1.90 2.2 3 0 3

Table 8-4. Methionine : MS/MS (Perkin-Elmer)

Result (mg/dL) Interpretation (No. of institutions)
anHs Mean SD CV(%)  Median Range 71#= Normal  Abnormal Repeat
06-2-1 0.20 0.01 2.9 0.20 0.19 0.2 3 3 0
06-2-2 0.31 0.02 5.6 0.30 0.30 0.33 3 3 0
06-2-3 0.28 0.03 10.2 0.30 0.25 0.3 3 3 0
06-2-4 0.09 0.01 12.4 0.10 0.08 0.1 3 3 0
06-2-5 2.13 0.05 2.2 2.10 2.10 2.18 3 0 3

Table 9. Cutoff values statistics of amino acids and acylcarnitines for newborn screening using MS/MS

Cutoff values

Category [tems

Mean Median Min Max
Acylcarnitine C3 5.35 5.45 3.94 7.20
C4 1.29 1.25 0.70 1.90
Cb 0.93 0.89 0.50 1.40
C6 0.48 0.49 0.27 0.73
C8 0.47 0.50 0.32 0.70
C10 0.48 0.50 0.21 0.88
C14 0.86 0.86 0.57 1.41
C16 7.14 6.98 4.00 10.00
C5-DC 0.23 0.20 0.13 0.49
Amino acids Valine 292 307 180 438
Tyrosine 319 325 211 400
Phenylalanine 139 139 100 185
Methionine 78 79 65 90
Citrulline 60 54 42 100

Leucine 301 295 249 3783
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