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An Empirical Study of the Analytical Measurement Range in Clinical Chemistry
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Technical Informaton & QA Division', Department of Clinical Chemistryz, and Immunologyj,
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The analytical measurement range (AMR) is the range of analyte values that a method can directly measure
on a specimen without any dilution, concentration, or other pretreatment not part of the usual assay process.
The linearity of the AMR is its ability to obtain test results which are directly proportional to the
concentration of analyte in the sample from the upper and lower limit of the AMR. The AMR validation is
the process of confirming that the assay system will correctly recover the concentration or activity of the
analyte over the AMR. The test specimen must have analyte values which, at a minimum, are near the low,
midpoint, and high values of the AMR. The AMR must be revalidated at least every six months, at changes
in major system components, and when a complete change in reagents for a procesure is introduced; unless
the laboratory can demonstrate that changing the reagent lot number does not affect the range used to report
patient test results. The AMR linearity was total protein (0-16.6), albumin (0-8.1), total bilirubin (0-18.1),
alkaline phosphatase (0-1244.3), aspartate aminotransferase (0-1527.9), alanine aminotransferase (0-1107.9),
gamma glutamyl transpeptidase (0-1527.7), creatine kinase (0-1666.6), lactate dehydrogenase (0-1342), high
density lipoprotein cholesterol (0.3-154.3), sodium (35.4-309), creatinine (0-19.2), blood urea nitrogen
(0.5-206.2), wuric acid (0-23.9), total cholesterol (-0.3-510), triglycerides (0.7-539.6), glucose (0-672.7),
amylase (0-1595.3), calcium (0-23.9), inorganic phosphorus (0.03-17.0), potassium (0.1-116.5), chloride
(3.3-278.7). We are sure that materials for the AMR affect the evaluation of the upper limit of the AMR
in the process system.
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HDL-C(0.0-154.3), NA(35.4-309.0), CREA (0.0-19.2),
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Table 1-1. Summary mean of population from three times on TP, ALB, TB, ALP, AST, ALT

Item TP ALB TB ALP AST ALT
Level(%) X Y X Y X Y X Y X Y X Y
100.0 16.50 16.4 80 81 1820 182 12450 12443 1533.0 11203 1120.3  1107.0
87.5 14.40 14.7 70 73 1590 159 1089.4  1095.7 13413 13413 980.3 973.0
75.0 12.40 12.7 6.0 64 13.60 13.6 933.8 944.0 1150.0 11493 840.0 835.0
62.5 1030 105 50 55 1130 113 788.1 786.0 959.0 957.3 700.0 698.0
50.0 8.25 8.6 40 45 9.00 9.0 622.5 621.0 767.0 768.3 560.2 562.7
37.5 6.19 6.6 30 34 680 6.7 466.9 469.3 575.0 573.0 420.0 4213
25.0 4.30 5.0 23 24 4.60 4.6 299.0 300.0 299.0 298.0 275.0 276.0
12.5 206 22 1.0 1.1 2.28 22 155.6 154.7 192.0 184.3 140.0 136.0
0.0 030 03 0.0 0.0 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Legend: X axis is target value, Y axis is observed value



Table 1-2. Summary mean of population from three times on GGT, CK, LD, HDL C, NA, CRE

Item GGT CK LD HDL-C NA CRE
Level(%) X Y X Y X Y X Y X Y X Y
100.0 1529.0 1527.7 1675.7 1666.7 1358.3 13420 1540 1543 307.7 309.0 1920 192
87.5 13379 13533 1466.2 14753 1188.5 1192.0 1348 1377 269.7 270.0 16.80 16.6
75.0 1147.0 11713 1257.0 1269.3 1019.0 1049.7 1155 1197 230.8 2357 1425 138
62.5 956.0  987.0 1047.0 1067.7 849.0 877.0 96.3 100.0 192.3  200.3 1200 11.7
50.0 765.0  800.7 838.0 856.0 679.0 7123 710 797 1539 167.0 9.60 9.6
375 573.0 6103 628.0 645.0 509.0 5427 578  59.0 1154 2130.7 720 73
25.0 375.0  376.0 400.0  399.0 717.0  711.0 385  38.0 769  97.0 430 49
12.5 191.0 201.7 210.0 216.0 170.0  179.7 19.3 17.0 385 627 240 25
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 354 0.00 0.0
Table 1-3. Summary mean of population from three times on BUN, UA, TC, TG, GLU
Item BUN UA TC TG GLU
Level(%) X Y X Y X Y X Y X Y
208.6 206.3 24.10 14.0 509.3 510.3 540.7 539.7 670.7 672.7
182.5 184.3 21.10  21.1 445.6 448.0 473.1 478.3 586.9 589.3
156.5 158.8 18.10 192 382.0 386.0 406.0 416.0 503.0 506.0
1304 132.2 1520 152 318.3 321.3 338.0 350.0 419.0 422.0
104.3 107.5 12.10 122 254.7 256.7 270.0 282.7 335.0 338.0
78.3 74.8 9.04 9.2 191.0 194.3 203.0 215.0 252.0 253.7
522 533 6.03 6.1 127.3 127.3 135.0 144.0 168.0 168.3
26.1 25.7 3.01 3.0 63.7 62.3 67.6 71.3 83.8 83.7
0.0 0.5 0.00 0.0 0.0 -0.3 0.0 0.7 0.0 0.0
Table 1-4. Summary mean of population from three times on AMY, CA, IP, K, CL
Item AMY CA IP K CL
Level(%) X Y X Y X Y X Y X Y
100.0 1597.0 15953 23.80 24.0 16.7 17.00 16 16.5 279.3 278.7
87.5 13974 1423.0 20.80 221 14.6 14.80 14 13.7 244 4 239.7
75.0 1197.8  1262.0 17.90 19.6 12.5 12.60 12 11.5 209.5 205.3
62.5 998.1 1092.0 14.90 16.8 104 10.40 10 9.6 174.4 169.0
50.0 799.0 923.0 11.90 134 8.35 8.30 8 7.5 139.7 133.0
37.5 599.0 710.7 8.90 10.0 6.25 6.50 6 5.5 104.7 100.0
25.0 399.3 488.0 5.92 6.3 4.18 4.00 4 3.6 69.8 65.7
12.5 199.6 208.3 2.90 2.7 2.1 2.00 2 1.7 34.9 343
0.0 0.0 0.0 0.00 0.1 0.0 0.03 0 0.1 0.0 33
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Fig. 1. Linearity range of the analytical measurement range on TP, ALB, TB, ALP, AST, and ALT.
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Fig. 2. Linearity range of the analytical measurement range on GGT, CK, LD, HDL-C, Na, and CRE.
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Fig. 3. Linearity range of the analytical measurement range on BUN, UA, TC, TG, GLU and AMY.
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Fig. 4. Linearity range of the analytical measurement range on Ca, IP, K, and CL.
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Table 2-1. Slope, intercept, correlation coefficient and linearity range for TP, ALB. TB, ALP, AST, ALT, GGT, CK, LD. HDL-C, and Na

Ttem TP  ALB  TB ALP  AST  ALT  GGT CK LD  HDLC NA
Slope 09927 1028 09981 10035 1.0003 09907 10043 10003 09938 10248  0.8935
Intercept 03155 01536 -0.0369 -05171 -2.0892 22404 13811 7.8317 17414 -0.5436  30.007
Correlation ) gog3 09969 0999 09999  1.0000 09999 09991 09997 09982  0.9999  0.9991
coefficient
L‘r‘;‘:‘;ty 0-165 081  0-18.1 0-12443 0-1527.9 0-1107.9 0-1527.7 0-1666.6 0-1342  0-1543 35.4-309

Table 2-2. Slope, intercept, correlation coefficient and linearity range for TP, ALB. TB, ALP, AST, ALT, GGT, CK, LD. HDL-C, and Na

Ttem CRE BUN  UA TC TG GLU AMY  CA P K CL
Slope 09759 1002 09974 1.0064 09999 1.0044 10232 10468 10183 10125 09863
Intercept ~ 0.2126  0.2938  0.0669 -0.0646  7.1639 02201  27.63 033 00916 -03556  -1.1585
Jati
Comelation ) goes 09991 09999 09999 09992 10 09853 09938 09995 09961  0.9991
coefficient
L‘rr;iagr:y 0-192  0.5-206 0-23.9 -03-5103 0.7-539.6 0-672.7 0-15953 0-23.9 0.03-17 0.1-16.5 3.3-278.7
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