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Immunoassay of Diphtheria and Tetanus according to
Ages

Background: The objective of this study was to evaluate protective immunity
against diphtheria and tetanus in the Korean population.

Materials and Methods: Healthy subjects were enrolled at four university hospitals
in Korea. Subjects were assigned to seven age groups (every 10 years). Enzyme
linked immunosorbent assay (ELISA) kits were used for measurement of diphtheria
or tetanus anti-toxoid antibodies in sera, and geometric mean concentrations (GMC)
of antibodies were determined. Subjects with antibody titers <0.1 [U/mL would
require a booster vaccination.

Results: A total of 1,605 subjects participated in this study. In analysis of antibody
against diphtheria, subjects in the age group <11 yr showed the highest GMC (1.31
1U/mL) while the lowest GMC was observed in subjects in the 31-40 yr age group (0.17
1U/mL). With regard to tetanus, subjects in the age group <11 yr also showed the
highest GMC (1.81 1U/mL). Among subjects 211 yr (600 subjects), 363 (60.5%) would
require a diphtheria booster, and 422 (70.4%) would require a tetanus booster.
Conclusions: GMC of antibodies against diphtheria and tetanus of adolescents
and adults were relatively low, while those of children in Korea were satisfactory.
Approximately two-thirds of Korean adolescent and adult subjects in this study
would require a booster vaccination in order to maintain long-term protective

immunity against diphtheria and tetanus.
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Table 1. Geometric Mean Concentrations (GMC) of Anti-Diphtheria or Anti-Tetanus Antibody according to Age Group and Sex

No. of study subjects

GMC of anti-diphtheria antibody (IU/mL)

GMC of anti-tetanus antibody (IU/mL)

Age group

(male / female) Male [mean, SD]  Female [mean, SD] P-value® Male [mean, SD]  Female [mean, SD] P-valug®
Atyr 1,005 (587 / 418) [1.31, 110] [1.30, 1.09] 0912 [1.86, 3.09] [1.75, 2.63] 0.542
11-20 yr 100 (50/50) [0.47,0.54] [0.64, 0.66] 0.149 [0.67,1.31] [1.03, 1.84] 0.268
21-30yr 100 (50/50) [0.49, 0.90] [0.19, 0.18] 0.024 [2.00, 3.21] [0.24,0.30] <0.001
31-40yr 100 (50/50) [0.14, 0.15] [0.21,0.37] 0.182 [0.36,0.97] [0.27,1.33] 0.696
41-50 yr 100 (50/50) [0.28, 0.56] [0.19, 0.38] 0.312 [0.02,0.02] [0.03, 0.04] 0.054
51-60 yr 100 (50 / 50) [0.45,0.67] [0.19,0.29] 0.014 [0.03, 0.06] [0.02,0.02] 0.098
>60 yr 100 (50/50) [0.33,0.37] [0.23,0.35] 0.131 [0.15, 0.53] [0.03, 0.08] 0.131

GMG, geometric mean concentration; SD, standard deviation.
“t-test for comparison between male and female.
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Figure 1. Geometric mean concentrations (GMC) of subjects are shown by age group. (A) Diphtheria anti-toxoid antibodies. (B)

Tetanus anti-toxoid antibodies.
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Figure 2. Number (%) of subjects with different antibody concentrations (<0.01 IU/mL, 0.01-0.1 IU/mL, or >0.1
IU/mL) are shown by age group. The subjects with antibody titers <0.1 IU/mL would require a booster vaccination
while those with >0.1 IU/mL are considered as seroprotective against (A) Diphtheria, or (B) Tetanus.
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