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Summary

Introduction: Vaccination is the most efficient method available to
combat the COVID-19 pandemic. However, vaccine production and
logistics problems bring the dose-comparing approach to mind to protect
the most people in the shortest time.

Method: Day one (believed to be first dose-dependent), day 14, day 21,
and 3 months after 2nd dose anti-SARS-COV-2 anti-spike IgG and IgM
responses of one and two doses of CoronaVac (Sinovac Life Sciences,
Beijing, China) COVID-19 vaccine in 80 healthcare workers without a
history of COVID-19 were investigated.

Result: There was a statistically significant difference between day one
(median:7.13) and day 14 (median:10.18) and day 21 (median:11.75)
and between day 14 and day 21 in terms of mean IgG values (p<0.0001,
p<0.0001, and p=0.005, respectively). Also, a significant correlation
was found between day 14 and day 21 in terms of IgM values (r=0.888,
p<0.001), and a robust correlation were found between day one and day
14 and between day 14 and day 21 in IgG values (r=0.798, p< 0.001 and
1=0.947, p<0.001). Considering the 3rd-month data (IgG median:5.235,
and IgM median:0.301), we observed that the antibody levels decreased
significantly compared to the 21st and 14th days (p:0.031 for IgG, and
p:0.042 for IgM).

Conclusion: Dose-comparing strategy can provide a certain level of
protection and slow down the pandemic by delaying viral mutations at
least until the second dose of vaccine, especially those living and working
in crowded places. T and B cell memory efficiency should be kept in the
foreground instead of thinking that individuals with low antibody responses
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and delays in distribution brought the option of single-dose
vaccination to scientists hoping to protect as many people as
possible, at least until the probable second dose of vaccine
is reached [3-5]. Turkey was the first European country to
give emergency use approval for Coronavac (Sinovac Life
Sciences, Beijing, China) inactivated the COVID-19 vaccine
for the vaccination program after phase 3 results. It was
started primarily from the beginning health care workers who
have been in intensive contact with patients [6]. As a different
factor, worldwide production and stock problems have led
to vaccine wars between countries [7,8]. The difficulties
experienced in the production and supply points promised by
the companies may continue. At this point, the problem of
using limited resources may come to the fore in a short time.

Based on these points, we investigated the antibody
responses on the first day (day 1) of the second dose, which
we believe to be dependent on the first dose, and on the
fourteenth (day 14) and twenty-first (day 21) days, where
we can evaluate the effectiveness of the second dose. Thus,
we aim to question the first dose's effectiveness and have
information about antibody response kinetics after two doses
of the Coronavac vaccine. In addition, we aimed to examine
whether the vaccine continued to be protective by comparing
the antibody responses three months after the 2nd dose.

Materials and Methods
Study Participants

From eighty-five health care workers vaccinated with
double-dose CoronaVac (Sinovac Life Sciences, Beijing,
China) COVID-19 vaccine applied with an interval of 28 days,
seventy-nine individuals with 19-57 ages and %55 females
and who had no history of COVID-19 were included in the
study. One individual whose SARS-COV-2 virus genetic
material was detected on day 10 by reverse transcriptase-
polymerase chain reaction (RT-PCR) in the nasal swab
sample was excluded from the day 14, day 21, and 3rd-month
phases of the study. Four participants did not come to provide
samples for the day 21 and 3rd-month analysis. Using drugs
or having diseases that cause immunosuppression, organ
transplant patients, pregnant women were omitted. The
individuals volunteered for the study by signing the informed
consent form. After the pre-approval from the Republic
of Turkey Ministry of Health study, ethical approval was
obtained from the Afyon Health Sciences University School
of Medicine ethical board.

Study Design

Anti-spike protein IgG and IgM antibody analyses were
performed on days one, fourteen, twenty-one, and 3rd-month
of the second vaccine dose between January 14, 2021, and
June 14, 2021. In addition, antibody responses developed by
individuals between days were investigated. Blood samples
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taken from the participants were centrifuged at 1500G for 15
minutes in tubes without additives to obtain serum samples,
and analyses were performed. The tests were analyzed using
the Standard F2400, CE-approved rapid POCT device (S.D.
Biosensor, Gyeonggi-do, Republic of Korea), with lateral
flow immunoassay method and card tests containing two-
dimensional square code under the manufacturer's product
insert. According to the manufacturer, the results were
reported as calculated luminescence units per mL (A.U./mL);
values > 1.00 AU/mL are considered positive, while values <
1.00 AU/mL are considered negative.

Statistics

The data distributed normally was investigated using
Excel (Microsoft Inc, Redmont, Washington, USA). The
paired sample t-test test was used to compare group means
according to days. Antibody responses expected to change
over time were analyzed using Pearson's correlation analysis
and the Wilcoxon rank test. We summarized variables as
mean + standard error (S.E.), mean + standard deviation
(S.D.). P-values below 0.05 were considered significant.
Statistical analyses were assessed via Minitab 19 statistical
software (State College, Pennsylvania, USA).

Results

The mean age was 30.5 (95% CI 26.88; 34.12). Male
volunteers (mean:26.05) were older than (mean:35.94, 55%
of total) females (p=0.005). While there was no difference
between day one (median:0.54) and day 14 (median:0.62) and
day 21 (median:0.56) in terms of IgM mean values (p=0.192
and p=0.973, respectively), day 14 IgM mean values were
slightly higher than day 21 (p=0.045). There was a significant
difference between day one (median:7.13) and day 14
(median:10.18) and day 21 (median:11.75) and between
day 14 and day 21 in terms of mean IgG values (p<0.0001,
p<0.0001, and p=0.005, respectively). Also, a significant
correlation was found between day 14 and day 21 in terms of
IgM values (1=0.888, p<0.001), and a robust correlation were
found between day one and day 14 and between day 14 and day
21 in IgG values (r=0.798, p< 0.001 and r=0.947, p<0.001).
Correlation analyzes are demonstrated in figure 1 for IgM
and figure 2 for IgG. The time series plots are displayed in
figure 3 for IgM and figure 4 for IgG. Considering the 3rd-
month data (IgG median:5.235, and IgM median:0.301), we
observed that the antibody levels decreased significantly
compared to the 21st and 14th days (p:0.031 for IgG, and
p:0.042 for IgM). IgM levels are demonstrated in Figure 1
and IgG levels in Figure 2.

Discussion

Although IgM type antibody analyzes are usually
performed in clinical laboratories to help diagnose acute or
reactivated infection; for several viral infections, including
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Figure 1: IgM levels after second dose Coronavac. The numbers
below indicate patients.
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Figure 2: IgG levels after second dose Coronavac. The numbers
below indicate patients.

Epstein-Barr virus (EBV), measles, and parvovirus B19,
when patients admit clinically, for diagnosis in the presence
of low viral load, nonspecific symptomatology and known
arboviral infection with relatively short viremic periods,
in serological diagnosis. It also helps the clinic in acute
infections of the challenged herpes simplex virus types 1
and 2 (HSV-1/2), enterovirus, adenovirus, chickenpox zoster
virus (VZV) [10]. After vaccination, the expected protective
antibody responses are of the IgG type, and an increase in
infection-like IgM levels is not likely. Our study results in this
context are consistent with basic immunology knowledge.
IgG type Nab responses are expected after vaccination, and
in Coronavac vaccine studies, Nab geometric mean IgG titers
that can neutralize live SARS-COV-2 virus were evaluated
[11]. The same study also stated that neutralizing antibody
responses developed in all subjects on the 14th day after two
doses of vaccine administered with an interval of 14 days
[11]. Our study group showed high IgG responses both on
the 1st day, where the second dose of vaccine could not yet
affect antibody production, and on the 14th and 21st days.
Even a single dose of the vaccine that provides such high
IgG responses is likely related to healthcare workers having
certain protective antibody levels even before vaccination
due to asymptomatic infection and constantly encountering
COVID-19 patients. The AdS vectored COVID-19 vaccine
expressing the spike glycoprotein of SARS-CoV-2 by Beijing
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Institute of Biotechnology (Beijing, China) and CanSino
Biologics (Tianjin, China) ensured a sufficient amount of Nab
production even with a single dose of small amounts [12].

Johnson & Johnson company claimed that the vaccine
they produced would provide adequate protection against
COVID-19 after at least 28 days with a single dose
administration and prevent hospitalizations and deaths to a
great extent [13]. In Sao Paolo, where COVID-19 continues
to be the most severe, authorities have put the single-dose
Coronavac vaccine strategy in the foreground to use the
limited vaccine dose more efficiently [14]. Considering that
most of society is asymptomatic or carriers, single-dose
vaccination can be life-saving to protect more people until
they reach the second dose of vaccine. People who live in
communal areas agree with a large number of people. One
might think that adequate immunity may not be achieved
with a single dose vaccination, and viral escape from the
vaccine may be possible. Nevertheless, various modeling
studies have shown that dose sparing strategies will reduce
the disease burden from COVID-19 [15-17]. As a general
approach to vaccination, it is accepted that even with a single
dose of vaccination, protection levels will be reached more
than half compared to those who have an infection; thus, the
rate of spread of the disease and, therefore, the possibility
of mutation will decrease [18,19]. We believe that dose
comparing could reduce disease burden while production and
logistics problems continue in COVID-19 vaccines.

Another point that draws our attention in our study data
was that the levels were generally low on day 14 and day 21
in patients with low IgG levels at day one and high in those
with high levels. We think these responses may be related
to biological variations, genetic and epigenetic factors, and
exposure to fewer or more COVID-19 patients depending on
the healthcare facility department. However, we also know
that the only goal in vaccine applications is not to generate
high Nab responses. It is aimed at the humoral and cellular
immune systems to recognize the microbiological factor
together. It has been stated that in response to COVID-19
infection, the production of virus-specific T cells increases
in correlation with antibody responses in the defense
system [20]. Besides, researchers demonstrate that infection
generates both IgG and IgG memory B cells against the novel
receptor binding domain and the conserved S2 subunit of the
SARS-CoV-2 spike protein [21]. A preprint article interim
report indicated that a significant T cell response induction
characterized by IFN-gamma secretion upon stimulation was
observed with mega peptide pools derived from SARS-CoV-2
proteins in those vaccinated with Coronavac [22]. We believe
that people with low Nab responses are less likely to have a
viral infection when they encounter SARS-COV-2, thanks to
their T and B cell memory and that severe illness or death will
not occur. Low antibody levels at three months may indicate
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that the protection of the Coronavac vaccine is rapidly
diminishing. Although we need to vaccinate many people
quickly to get rid of the pandemic, it is also desirable that the
protection of vaccines should not be reduced immediately.
Regular repeat doses may be required for vaccines.

Conclusion

While there are problems in vaccine production and
logistics, the road covered in a short time in the fight against
the pandemic is vital. In this context, single-dose vaccination
can provide a certain level of protection and slow down the
pandemic by delaying viral mutations at least until the second
dose of vaccine, especially those living and working in
crowded places. Therefore, T and B cell memory efficiency
should be kept in the foreground instead of thinking that
individuals with low antibody responses are vulnerable to
COVID-19. Although long-term protection of vaccines is
currently questionable, more data is needed.
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