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ABSTRACT

Purpose: CA 19-9 is the most widely used tumor marker for the diagnosis of digestive system tumor, especially pancreatic and
biliary tract cancer. This study was conducted to improve the result value near reference range by comparing the reagents of CA 19-9
one step method and two step method. In addition, it was intended to establish a standard for selecting reagents. Material and
Methods: 120 patients who visited the National Cancer Center in 2023 were selected as subjects for this study. The reagents used
in the study were CA 19-9 IRMA kits (Shinjin, Korea) and three types of reagents were compared. Two step method reagent that is
currently being used (A), one step method reagent (B) and two step method reagent improved by request (C) were compared and
regression analysis was performed on their data. And we also performed recovery test, linearity test and hook effect test for each
reagent. Result: There were 46 cases of reagent B in which the concentration value was lower than the result measured in reagent
A that was previously used, and 77 cases of reagent C. As a result of regression analysis of reagents A, B, and C, the coefficients of
determination of reagents A and B, reagents A and C, and reagents B and C were 0.653, 0.577, and 0.875. In the recovery rate test and
the linearity test, the results of all reagents were good, and in the hook effect test, reagent B showed a hook effect at a low value.
Conclusion: The improved reagent C appears to have been improved based on the concentration value of reagent B, which the
manufacturer judged to be more stable at low concentrations. The hook effect in reagent B can be a fatal reason for disqualification
when selecting reagents in general patient samples which high-concentration samples appear frequently. The first improved reagent
C will be able to be used once it is confirmed that it has more stability for various concentration values.
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Fig. 1. This chart shows that the number of CA 19-9 positive cases in health care center from December 2022 to April
2023 is higher than the overall average. *The cut-off for positivity of serum CA 19-9 was 37 U/mL.
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Table 1. Comparison of assay procedure

A (two-step) B (one-step) C (Improved two-step)
Calibrator, Control, Sample 50 puL 25 uL 50 puL
Diluent 50 puL - 50 uL
1** Incubation 30 min. - 30 min.
1* Washing D.W 3mL twice - D.W 3mL twice
Tracer 50 uL 50 uL 50 pL
Buffer 50 uL 50 uL 50 uL
2% Incubation 30 min. 45 min. 30 min.
27 Washing D.W 3mL twice D.W 3mL twice D.W 3mL twice
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Reagent B vs Reagent C
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Fig. 2. These graphs show the correlation between each reagent.

Table 2. The result of recovery rate

Samples Reagent A Reagent B Reagent C
Expected  Measured  Recovery Expected  Measured  Recovery Expected  Measured  Recovery
value value rate (%) value value rate (%) value value rate (%)
(UmL)  (UmL) (UmL)  (UmL) (UmL)  (UmL)

Low 1 18.7 19.8 105.9 16.2 17.1 105.6 15.1 184 1219

2 274 25.8 942 23.6 21.5 91.1 19.2 19.1 99.5

3 41 54.8 133.7 51.7 49.9 96.5 43.7 40.9 93.6
Mid. 1 26.2 25.6 97.7 23.7 22.1 93.2 22.6 204 90.3

2 349 31.1 89.1 31.1 314 101.0 26.7 225 84.3

3 48.6 55.5 1142 59.2 624 1054 512 46.3 90.4
High 1 41.2 34.8 84.5 38.7 36.8 95.1 37.6 314 83.5

2 49.9 44.1 88.4 46.1 45.7 99.1 512 41.2 80.5

3 63.6 61.5 96.7 74.2 62.5 84.2 66.2 50.8 76.7

The concentrations of calibrators 1, 2, and 3 used in the recovery test were 15, 30, and 60(U/mL).
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Fig. 3. This is the linearity test result of each reagent.
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Table 3. The results of hook effect test

Sample number Real value (U/mL) Dilution factor Reagent A Reagent B Reagent C
Results (U/mL) Results (U/mL) Results (U/mL)
23 27900 1 >240 145 >240
10 >240 >240 >240
100 >240 >240 >240
1000 279 34.8 315
24 47500 1 >240 95.8 >240
10 >240 >240 >240
100 >240 >240 >240
1000 47.5 954 110

Table 4. Comparison of results accuracy

Cases Reagent A Reagent B Reagent C
Reversed cases from positive” to negative™ 0 18 47
Number of cases with not a history of malignant tumor diagnosis in positive samples 24(21.8%) 13(14.3%) 4(6.3%)
Number of cases with a history of malignant tumor diagnosis in negative samples 0(0%) 8(27.6%) 27(47.4%)

Values are presented with numbers of subjects.
*CA 19-9 result is higher than 37 U/mL: Positive
*CA 19-9 result is lower than 37 U/mL: Negative
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