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Validation of enzyme immunoassay for the quantitative
measurement of human IgG antibodies specific for
Haemophilus influenzae Type b capsular polysaccharide
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Department of Pediatrics and Microbiology, College of Medicine, Ewha Womans University,
Center for Vaccine Evaluation and Study, Medical Research Institute,
Ewha Womans University, Seoul, Korea

Purpose : This study was conducted to validate enzyme immunoassay (EIA) for the quantitative
measurement of human IgG antibodies specific for Haemophilus influenzae type b (IHib) capsular
polysaccharide.

Method : We evaluated specificity, repeatability, intermediate precision, accuracy, lower limit of
quantification (LLOQ), and stability to validate standardized EIA for the quantitative measurement of
human anti-polyribosylribitol phosphate (PRP) IgG antibodies.

Results : The results indicated that this EIA showed specificity to HbO-HA antigen and repeat-
ability and intermediate precision were within acceptance criteria (repeatability: CV <15%, interme-
diate precision: CV <20%). The EIA-derived results from this laboratory were equivalent to those
obtained by the standard radioactive antigen binding assay (RABA) for quantitation of anti-PRP
antibodies in the 28 sera. Spiking recovery result was within acceptance criteria (100220%). The
precision and accuracy of samples in LLOQ were from -14.7 to -4.7% in nominal values, which
were within acceptance criteria (precision: CV =<25%, accuracy: +£25%). Freeze-thaw stability and
short term temperature stability were within =209 of acceptance criteria.

Conclusions : The EIA which is performed at the Center for Vaccine Evaluation and Study Ewha
Medical Research Institute, is an appropriate serologic assay which can be used for quantitation of
anti-PRP IgG antibodies in human sera. (Korean J Pediatr 2007;50:143-150)
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Fig. 1. Typical microtiter plate layout for validation assay for anti-PRP IgG antibodies enzyme immunoassay.
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Fig. 2. Specificity of anti-PRP enzyme immunoassay with stan-
dard sera. EIA showed specificity to HbO-HA antigen. Ab-
breviations: HbO-HA (+), wells coated with HbO-HA antigen;
HbO-HA (-), wells coated with coating buffer only.
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Fig. 3. Specificity of anti-PRP enzyme immunoassay with
various QC sera. EIA showed specificity to HbO-HA antigen
with three kinds of QC sera with various concentration of
anti-PRP antibody. Abbreviations: HbO-HA (+), wells coated
with HbO-HA antigen;, HbO-HA (-), wells coated with
coating buffer only, QCHV, quality control sera with very high
concentration of anti—-PRP antibody, QCH, quality control sera
with high concentration of anti-PRP antibody; QCM, quality
control sera with medium concentration of anti—-PRP antibody.
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Table 1. Intermediate Precision Test Results of Quality Control Sera

Anti-PRP Ab Anti-PRP Ab Anti-PRP Ab Anti-PRP Ab Anti-PRP Ab
Assay run ancentration Copcentr‘ation Copcent{ation Cogcent{ation ‘Concentration
in QCVH in QCH in QCM in QCL in QCunknown
(ug/mL) (ug/mL) (ug/mL) (ug/mL) (ug/mL)
1 42.39 3.89 1.55 0.30 4.96
2 47.44 494 1.88 0.30 5.43
3 39.54 417 1.44 0.24 4.77
4 42.80 417 1.46 0.26 4.68
5 38.32 3.63 1.26 0.19 3.72
6 39.62 4,01 1.32 0.24 4.40
7 41.04 473 1.60 0.37 5.75
8 39.38 4.89 1.75 0.37 5.05
9 61.26 3.98 1.36 0.16 3.74
10 41.01 517 1.62 0.32 4.39
11 40.22 456 151 0.21 4.34
Mean 43.00 4.38 1.52 0.27 4.66
Standard deviation 6.54 0.50 0.18 0.07 0.63
Coefficient variation (%) 15.20 11.52 12.10 25.87 13.58

Abbreviations : QCHV, quality control sera with very high concentration of anti-PRP antibody; QCH, quality control sera with
high concentration of anti-PRP antibody; QCM, quality control sera with medium concentration of anti-PRP antibody; QCL,
quality control sera with low concentration of anti-PRP antibody; QCunknown, quality control sera with unknown concentration

of anti-PRP antibody
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Fig. 4. Comparison of anti-PRP antibody titers of 28 sera with
radioantigen binding assay with those with enzyme immuno-
assay. The EIA-derived results (y axis) from this laboratory
were equivalent to those obtained by the standard radioactive
antigen binding assay (RABA) (x axis) for quantitation of
anti-PRP antibodies in 28 sera (r=0.858, P<0.05). Solid line
means identity line between antibody titers with RABA and
those with EIA. Dashed line means lower limit of quantification
(0.15 ug/mL) of EIA.
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Table 2. Spiking Recovery Test of Standard Serum with 1/50 Dilution of QCL Sera

Spiking concentration Anti-PRP Ab concentration Expected concentration Observed concentration Recovery”
(ug/mL) in QCL (ug/mL) (ug/mL) (ug/mL) (%)
0.061 0.003 0.064 0.066 103.8
0.015 0.003 0.018 0.020 108.3
0.004 0.003 0.007 0.008 110.3

“Recovery = Observed Concentration+Expected Concentration X 100

Abbreviations : QCL, quality control sera with low concentration of anti-PRP antibody;
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