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Comparison of Particle Agglutination Assay and ELISA for Anti-thyroid Autoantibodies
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Background: Measurements of serum anti-thyroglobulin antibody (anti-Tg) and anti-thyroid peroxidase antibody (anti-TPO) are important for
the diagnosis of autoimmune thyroid diseases. Although ELISA is most commonly used for the detection of anti-thyroid autoantibodies, other meth-
ods like particle agglutination assay (PA) or radioimmunoassay (RIA) are still being used in clinical laboratories. There are few studies about the
comparison between PA and ELISA, and we evaluated the validity of these assays in this study.

Methods: We have used three methods, PA (Fujirebio Inc.), ELISA-1 (Zeus Scientific Inc.), and ELISA-2 (Orgentec Diagnostika) for the measure-
ments of titers or concentrations of anti-thyroid autoantibodies. A total of 212 patients belonging to six different disease groups were tested: 40
patients for anti-Tg only, 64 for anti-TPO (or anti-microsome) only, and 108 for both antibodies. All test results were compared with each other in

six disease groups.

Results: Concordance of positive or negative results was obtained in 78.5-97.3% of the samples tested, and positive rates of three methods were
similar in autoimmume thyroid disease group. In the comparable concentration range, the correlation coefficients were 0.328-0.820 between the

two ELISAs or between ELISA and PA.

Conclusions: Positive or negative decisions by three assay systems have high concordance rates, and antibody levels measured by three meth-
ods correlate well in the comparable concentration range. The ELISA-1 shows less non-specific reactions, better discrimination in low level of au-
toantibodies, and the highest positive rate in autoimmume thyroid disease group.
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Table 1. Clinical informations in six disease groups

Disease groups N Clinical diagnosis

| Autoimmune thyroid diseases 61 Hashimoto's thyroiditis, Graves disease

Il Hyper-/hypothyroidism 34 Hyperthyroidism, hypothyroidism
Il Nontoxic goiter 25 Diffuse goiter, nodular goiter

IV Thyroid cancer 19

V' Other autoimmune diseases 31 SLE RA, SSs, etc.

VI Various other conditions 42 DM, GERD, pneumonia, etc.
Total 212

Abbreviations: SLE, systemic lupus erythematosus; RA, rheumatoid arthritis; SSs,
systemic sclerosis; DM, diabetic mellitus; GERD, gastroesophageal reflux disease.
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Table 2. Concordance of positive or negative decisions among three
different autoantibody tests

N (%) of concordant decisions

Anti-Tg (N=148) Anti-TPO (N=172)
Concordance among 3 tests 126 (85.1) 135 (78.5)
Concordance between 2 tests
PA and ELISA-1 144(97.3) 139 (80.8)
PA and ELISA-2 130 (87.8) 134 (77.9)
ELISA-1 and ELISA-2 128 (86.4) 144 (83.7)

Abbreviations: anti-Tg, anti-thyroglobulin antibody; anti-TPO, anti-thyroid peroxi-
dase antibody; PA, particle agglutination assay.
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Table 3. Concordance of positive or negative decisions between particle agglutination assay and ELISA

Anti-Tg Anti-TPO
PA ELISA-1 ELISA-2 ELISA-1 ELISA-2
+ - Concordance (%) + - Concordance (%) + - Concordance (%) + - Concordance (%)

- 3 34 81.1 0 37 100 1 10 909 0 " 100

1:100 23 1 958 16 8 66.7 17 0 2 15 13.3
1:400 31 0 100 21 10 67.7 8 529 2 15 1.8
1:1,600 26 0 100 26 0 100 26 4 86.7 24 6 80.0
1:6,400 12 0 100 12 0 100 37 2 94.8 37 2 949
=>1:25,600 18 0 100 18 0 100 57 1 98.3 58 0 100

Abbreviations: See Table 2.
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Fig. 1. Comparison of positive rates of anti-Tg (A) and anti-TPO (B) by PA and two ELISAs in six disease groups.
Abbreviations: anti-Tg, anti-thyroglobulin antibody; anti-TPO, anti-thyroid peroxidase antibody; PA, particle agglutination assay.
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Fig. 2. Comparison of measurements of anti-Tg (A and B) and anti-TPO (C and D) by PA and two ELISAs.

Abbreviations: See Fig. 1.
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