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Introduction
The COVID-19 pandemic [1], which began in early 2020, affected 

the examination and treatment of patients in hospitals, healthcare, 
and nursing care facilities in various ways. Vaccination for COVID-19 
[2-4] initially started in the United Kingdom in December 2020 and 
subsequently started in Japan in February 2021, which has been effective 
in preventing the onset and reducing the severity of the disease [5-7] 
owing to its high immune induction potency [8]. However, some cases 
of breakthrough infections have been reported [9-11], and it has been 
pointed out that one of the causes is a decrease in the levels of antibodies 
against the disease over time [12]. However, booster vaccination has 
been shown to be effective in preventing the onset of the disease and 
reducing the risk of severe disease [13-15]. Therefore, we consider it 
meaningful to assess COVID-19 antibody levels periodically after 
vaccination and booster shots to prevent such infections. We measured 
the antibody levels of our medical staff against COVID-19 monthly 
after COVID-19 vaccination and examined changes in antibody levels 
after administration of additional vaccination during a one-year period.

Materials and Methods

Subjects

The subject was a 64-year-old male medical staff of our corporation 
who received the COVID-19 vaccine by Pfizer-BioNTech twice and 
received an additional vaccine dose by Moderna eight months after 
the second vaccine dose and was administered COVID-19 antibody 
testing monthly for a year.
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Ethical Principles

The present study was conducted in accordance with the 
Declaration of Helsinki, and the Seikokai Group Ethics Committee 
approved the study protocol. Informed consent was obtained from the 
staff.

Methods

The staff member received two doses of the COVID-19 vaccine by 
Pfizer-BioNTech between 10 June and 1 July 2021 and was subsequently 
administered COVID-19 antibody testing over time. Following that, 
he received an additional booster COVID-19 vaccine by Moderna 
on 21 February 2022 and was subsequently administered COVID-19 
antibody testing over time. Antibody levels were measured monthly: 
one month after the completion of the second vaccination [16], two 
months after the second vaccination, and three months after the second 
vaccination. Subsequently, the fourth, fifth, and sixth measurements 
were performed every one month. An additional vaccine dose was 
administered eight months after the second vaccination. The seventh 
antibody level was measured one month after the additional vaccine 
dose, and the eighth, ninth, and tenth measurements were performed 
every one month, respectively. In total, the fluctuation of antibody 
levels was monitored for a year. Antibody levels were measured by 
quantification of spike protein-specific IgG antibodies, which have 
neutralizing activity against the receptor-binding domain of the virus. 
Abbott SARS-CoV-2 IgG (Abbott Japan, Minato-ku, Tokyo, Japan; 
cutoff value: 50 AU/mL) was used to perform this measurement.

Abstract

We investigated the spike protein-specific IgG antibody levels against COVID-19 in a 64-year-old male medical staff periodically after two doses of 
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Results

The time course of the antibody levels after two doses of the 
vaccine for the first 6 months is shown in Figure 1. The antibody level 
at one month after the second vaccine dose was 3,337 AU/mL, but 
that at the next month was 1,510 AU/mL, which is a decrease of 55%. 
The antibody level at three months after the vaccination was 749 AU/
mL, a 78% decrease from that at the first measurement. Antibody 
levels at 4, 5, and 6 months after treatment were 455, 287, and 245 
AU/mL, respectively. The decline in antibody levels was relatively slow 
compared with that in the first three months (Figure 1: arrows). The 
time course of the antibody levels from six months to 12 months after 
two doses of the vaccine is shown in Figure 2. After the administration 
of booster vaccine dose, the antibody level was remarkably increased 
to 22,900 AU/mL (at 9 months) and declined to 17,100 AU/mL (at 
10 months), 12,900 AU/mL (at 11 months), and 7,990 AU/ml (at 12 
months). However, the antibody level after the additional vaccine 
dose was relatively higher than that after the second dose. The total 
course of vaccination and antibody levels for a year period are shown 
in Figure 3.

Discussion

How antibody levels change after COVID-19 vaccine dose is now 
a matter of concern not only for healthcare professionals but also 
for the general population. In this study, we evaluated the antibody 
levels of our medical staff following vaccination and booster shot for 
COVID-19 every month during a one-year period. After two doses 
of the vaccine, the antibody level at three months decreased by 78% 
from baseline and at six months, decreased by 93% from baseline. 
This result indicates that the degree of decrease in antibody levels 
in the first three months was higher than that in the second three 
months, and the current results support our previous study [17]. 
We also demonstrated that after the administration of the booster 
shot, the antibody levels were remarkably increased and significantly 
higher than that after the second vaccine dose (Figure 3). Notably, 
the antibody levels remained high even after several months of the 
booster shot. Our current data also showed similar results to those of 
the previous studies [18-21]. It has been thought that the vaccinations 
increased at the same time as the outbreak of the delta strain that 
began in May last year from India [22-24], contributing to the 
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Figure 1: Time course of the antibody levels for six months after administration of a second vaccine dose.
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Figure 2: Changes in the antibody levels after administered an additional vaccine dose.
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convergence [25] of COVID-19 worldwide; however, the subsequent 
decrease in antibody levels may have contributed to the new omicron 
strain outbreak. However, the administration of additional doses 
of the vaccine is considered a significant countermeasure against 
COVID-19 because it was shown that the antibody levels against 
the disease increased again after the additional doses and that 
the severity and mortality rate from COVID-19 were reduced by 
the additional vaccine doses [26,27]. This remarkable increase in 
antibody levels after the additional vaccine dose may also contribute 
to the convergence of the omicron strain. We believe that the current 
data may help infection measures against COVID-19 for doctor, 
nurse, and other medical staff.

Study Limitations

The serum sample was obtained from one medical staff, and a 
large-sample investigation is needed to confirm our current study.

Conclusion

We measured the antibody levels of our medical staff over time 
after COVID-19 vaccination and examined changes in antibody 
levels after the administration of the booster vaccination for a year. 
Although the antibody levels declined with time after vaccination, 
we showed that the antibody levels significantly increased again after 
booster vaccination and remained high for several months.
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