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A Study of Reportable Range Setting through Concentrated Control Sample
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This study was designed to establish working range for reoportable range in own laboratory in order to
cover the upper and lower limits of the range in test method. We experimented ten times during 10 days for
setting of reportable range with between run for method evaluation.

It is generally assumed that the analytical method produces a linear response and that the test results
between those upper and lower limits are then reportable. CLIA recommends that laboratories verify the
reportable range of all moderate and high complexity tests.

The Clinical Laboratory Improvement Amendments(CLIA) and Laboratory Accreditation Program of the
Korean Society for Laboratory Medicine states reportable range is only required for "modified” moderately
complex tests. Linearity requirements have been eliminated from the CLIA regulations and from others
accreditation agencies, many inspectors continue to feel that linearity studies are a part of good lab practice
and should be encouraged.

It is important to assess the useful reportable range of a laboratory method, i.e., the lowest and highest
test results that are reliable and can be reported. Manufacturers make claims for the reportable range of their
methods by stating the upper and lower limits of the range.

Instrument manufacturers state an operating range and a reportable range. The commercial linearity material
can be used to verify this range, if it adequately covers the stated linear interval.

CLIA requirements for quality control, must demonstrate that, prior to reporting patient test results, it can
obtain the performance specifications for accuracy, precision, and reportable range of patient test results,
comparable to those established by the manufacturer.

If applicable, the laboratory must also verify the reportable range of patient test results. The reportable
range of patient test results is the range of test result values over which the laboratory can establish or verify
the accuracy of the instrument, kit or test system measurement response.
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We need to define the usable reportable range of the method so that the experiments can be properly
planned and valid data can be collected. The reportable range is usually defined as the range where the
analytical response of the method is linear with respect to the concentration of the analyte being measured.
In conclusion, experimental results on reportable range using concentrated control sample and zero calibrators
covering from highest to lowest range were salicylate 8.8ug/dL, phenytoin 0.67ug/dL, phenobarbital 1.53pn
g/dL, primidone 0.16pg/dL, theophylline 0.2pg/dL, vancomycine 1.3pg/dL, valproic acid 3.2pg/dL, digitoxin
0.17ng/dL, carbamazepine 0.36ug/dL and acetaminophen 0.7ug/dL at minimum level and salicylate 969.9u

g/dL, phenytoin 38.1ug/dL, phenobarbital

60.4ng/dL, primidone 24.57ug/dL,

theophylline 39.2ug/dL,

vancomycine 83.65ug/dL, valproic acid 147.96pg/dL, digitoxin 5.04ng/dL, carbamazepine 19.76ug/dL,

acetaminophen 300.92pg/dL at maximum level.
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Table 1. Lower limit of reportable range with zero calibrators

Test items(sample: zero calibatrator)

Statistics No. CARB DIG VANC VALP PHNY PHNO THEO SALI ACETA PRIM
1 0.3 0.62 1.3 3.2 0.6 0.6 0.2 6.2 0.7 0
2 0.3 0.63 1.3 3.2 0.7 0.6 0.2 6.2 0.7 0.1
3 0.4 0.65 1.3 3.2 0.7 0.7 0.2 3.2 0.7 0.1
4 0.3 0.63 1.3 3.2 0.6 0.6 0.2 5.3 0.7 0
5 0.4 0.63 14 3.2 0.9 0.6 0.2 4.6 0.7 0.1
6 0.5 0.63 13 3.2 0.8 0.6 0.2 3.6 0.7
7 0.6 0.53 13 3.2 0.8 0.8 0.2 5.8 0.7
8 0.2 0.57 13 3.2 0.8 0.9 0.2 9.3 0.7 0.1
9 0.2 0.63 13 3.2 0.8 0.8 0.2 3.9 0.7 0.1
10 0.2 0.45 13 3.2 0.9 0.6 0.2 4.1 0.7 0
Sum 34 5.87 131 32 6.1 7 2 52.2 7 0.5
Mean 0.26 0.07 13 3.2 0.61 1.25 0.2 5.22 0.7 0.05
S 0.052 0.21 0 0 0.032 0.14 0 1.79 0 0.053
LLO RR 0.36 0.17 1.3 3.2 0.67 1.53 0.2 8.8 0.7 0.16
Insert 0.12 0.17 1.39 3.15 0.61 0.6 0.16 2.6 0.7 0.03
Difference 0.24 0 -0.09 0.05 0.06 0.93 0.04 6.2 0 0.13
Legend: LLO AMR(Lower Limit of Reportable Range), X *2s
1.3ug/dL, valproic acid 3.2ug/dL, digitoxin 0.17ng/dL, V. 1 &t
carbamazepine 0.36pg/dL, acetaminophen 0.7pg/dLZE
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Table 2. Upper limit of reportable range with diluted multiple calibrators

test items(sample: zero calibatrator)

statistics no. CARB  DIG VANC VALP PHNY PHNO THEO  SALI ACETA PRIM
1 16.6 48 79.4 138.1 36.8 58.1 38.1 933.2 298 24
2 17.4 4,92 79.3 142.3 36.8 59.8 38.3 950.5 300.1 23.1
3 17.4 4,92 80 144 374 58.3 374 9725 297.1 23.2
4 19.5 5 75.9 139 37.9 59.3 39 942.4 296.9 21.9
5 18.4 4.95 70.6 145 36.8 60 385 942.9 297.6 24
6 16.9 493 80 139 375 59.3 38.3 928 300 22.6
7 175 49 75.7 144.7 37.9 59.3 384 945.9 298 233
8 18.3 493 79 139.9 36.8 58.7 38.3 920.4 300.1 23
9 19.1 48 76.6 145.1 36.9 58.4 37.8 924.5 297.1 222
10 17.8 4,92 80 1447 37.2 59.3 385 928.4 296.9 234
sum 178.9 49.1 76.5 1421.8 372 590.5 383 9388.6 2981.8 231.3
mean 17.9 491 77.65 142.2 37.2 59.1 38.3 938.9 298.2 23.13
S 0.93 0.064 3 2.88 0.45 0.64 0.45 155 1.36 0.72
ULO RR 19.76 5.04 83.65 147.96 38.1 60.4 39.2 969.9 300.92 2457
insert 20 5 80 150 40 60 40 1000 300 24
difference -0.24 0.04 3.65 -2.04 -1.9 04 -0.8 -30.1 0.92 0.57
Legend: LLO AMR( Lower Limit of Reportable Range), X *2s
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