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Hospital workers were at high risk for SARS-CoV-2 infection and the first population
with authorized access to the three doses of vaccination against SARS-CoV-2 antigen. The
study was aimed to compare SARS-CoV-2 antibody levels among hospital workers receiving
the three doses of Covid-19 vaccines with a history of Covid-19 infection versus those without
a history of infection. A cross sectional study was conducted at the Sulianti Saroso Infectious
Disease Hospital (SSIDH) in December 2021. The inclusion criteria were hospital workers
in both subjects with and without previous Covid-19 infection and those who had received
3 doses of Covid-19 vaccines. Anti SARS-CoV-2 antibody levels measured by the Architect of
SARS-CoV-2 IgG II Quant. There were 75 participants in the study, the median of anti SARS
CoV-2 levels reported 8724.4 AU/mL (3396.8, 15773.2 AU/mL, Interquartile range). They were
divided into 2 groups according to the status of prior Covid-19 infection, hospital workers with
and without previous of Covid-19 infection. There was no significance difference in antibody
less than 25.000 AU/mL between hospital worker with and without previous Covid-19 infection
(p=1,000). Meanwhile, the median of antibody levels was seen in the interval between the 3rd
dose of vaccine within 1 month; 2 to 3 months; 4 to 5 months before the antibody measurement
(14576.5 AU/mL;12407.4 AU/mL; 5778.1 AU/mL, respectively). In this study, after three doses of
Covid-19 vaccines, there was no significance difference in antibody levels of hospital worker
with and without previous Covid-19 infection.
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The global pandemic was caused by
severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2).! We really need to control the
spread of the outbreak and a global COVID-19
vaccination.! Five vaccines (BioFarma, Pfizer,
AstraZeneca, Moderna, Zifivax) had received the
Indonesian Food and Drug Supervisory Agency
(BPOM) emergency use authorization. In previous

study, it was found that 2 doses vaccines could have
only covered immunity needed for six months.'*3
Hence, many scientists concluded booster vaccine
should be given to vulnerable group such as health
worker as front liners in the pandemic era.!
Several Covid-19 vaccines have been
developed that offer protection against infection
by generating an immune response to the spike
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antigen of SARS-CoV-2.* Previous study suggest
that people who had history of COVID-19 are more
vulnerable to get infected with Omicron variant.
Thus, research on antibody responses to SARS-
CoV-2 should be a priority in terms of prophylaxis
and treatment.*’ This study investigated the
quantitative antibody against SARS-CoV-2 blood
samples collected from Sulianti Saroso hospital
worker who were infected with SARS-Cov-2 and
who had received 3 doses of vaccine.

METHODS

A cross sectional study was conducted
in December 2021. We recruited a total 75 of
Sulianti Saroso hospital workers in Jakarta, both
participants with and without previous Covid-19
infection and who had received 3 doses of vaccine.
The 3 types of doses were 2 doses of inactivated
vaccine or viral vector vaccine and followed by
1 dose of mRNA or viral vector vaccine. The
type of vaccine was based on covid-19 vaccines
available in Indonesia. The interval between the
time of previous Covid-19 infection and antibody
test was 6 months. We used sampling techniques
by non-probability sampling (purposive sampling)
and the total population as a sample size.
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Anti-SARS-CoV-2 antibody levels
measured by the Architect of SARS-CoV-2
IgG II Quant."? Serum from the blood samples
was collected at the Sulianti Saroso Hospital
laboratory. There was variation of the interval
between vaccine dose 3 and antibody test (within
1 month; 2 to 3 months; 4 to 5 months before
the antibody measurement). As an upper limit of
quantitation of 25.000 AU/ml or 40.000 AU/ml by
the manufacturer of some antibody test reports,
therefore we decided to classify the level less than
25.000 AU/ml and greater than or equal to 25.000
AU/ml. We used an excel formula to divide the
antibody level.

All of 75 participants are divided into 2
groups according to the status of prior Covid-19
infection (hospital workers with and without
previous of Covid-19 infection). We used SPSS
version 21 for statistical analysis. P value of > 0.50
was considered statistically significant. The Human
Research Ethics Committee at Sulianti Saroso
Hospital approved this study (approval number 44/
XXXVIIL.10/X11/2021). All participants provided
written informed consent.

Table 1. Participants’ characteristics according to the status of prior Covid-19 infection

Participants’ All participants With a history Without a
characteristics (N=75)n (%) of Covid-19 history of
infection Covid-19
(N=41) infection
n (%) (N=34)
n (%)
Female 55(73.3) 32 (78.1) 23 (67.7)
Age less than 50 years 60 (80) 34 (82.9) 26 (76.5)
Working in inpatient/outpatient care 45 (60) 30 (73.2) 15 (44.1)
Comorbidity 17 (22.7) 12 (29.3) 5(14.7)
Interval between the third vaccination and antibody measurement
1 month 14 (18.7) 12 (29.3) 2(5.9)
2 to 3 months 20 (26.6) 17 (41.4) 3(8.8)
4 to 5 months 41 (54.7) 12 (29.3) 29 (85.3)
Type of vaccines
Sinovac + Sinovac + Pfizer 6(8) 6 (14.6) 0
Sinovac + Sinovac + Moderna 68 (90.7) 35(83.4) 33 (97.1)
AZ+AZ+AZ 1(1.3) 0 1(2.5)

Note: AZ: Astra Zeneca
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RESULTS

Table 1 showed that among the 75
participants, mostly the age was less than 50
years. Aantibody response was mostly less than
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25.000 AU/mL (86.7 %). The median of anti SARS
CoV-2 levels reported 11815.2 AU/mL (4647.1,
16242.5 AU/mL, IQR). There was no significance
difference in antibody levels of hospital worker
with and without previous Covid-19 infection

(p=1,000).

Table 2. Antibody levels according to the status of prior Covid-19 infection

Antibody level All participants With a history Without a history P*
(N=75) of COVID-19 of COVID-19
infection infection
(N=41) (N=34)
Antibody level (AU/mL), 8724.4 11815.2 5392.05 0.110
median (IQR) (3396.8, 15773.2) (4647.1, 16242.5) (3382, 13356.8)
Antibody less than 65 (86.7) 36 (87.8) 29 (85.3) 1.000

25000 AU/mL, n (%)

*P value from Wilcoxon-Mann-Whitney or Fisher exact test for comparisons between participants with a history of Covid-19
infection and those without a history of infection. Abbreviation: IQR, interquartile range.
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P values from Wilcoxon-Mann-Whitney test for comparisons between participants with previous of Covid-19
infection and those without previous of infection (indicated on the top of the bars).

Fig. 1. Median of antibody levels in all participants, and participants with intervals of 1, 2-3 and 4-5 months
between the third vaccination and antibody measurement.
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In this study, 74 (98,7%) of participants
had received heterologous vaccines (2 doses of
Sinovac plus Pfizer or Moderna) and 1 (1,3%)
subject had received the three doses of Astra
Zeneca. Figure 1. Showed that median of Sars-
Cov-2 antibody levels after the three doses vaccine.

DISCUSSION

In this study, 75 hospital workers at
Sulianti Saroso hospital who received three
doses vaccination was examined. We identified
the participant’s characteristic by prior infection
status. Participants who were previously infected
showed no difference antibody responses after the
third vaccination. To ensure the positive threshold
for each assay in standardized international units,
a dilution series for SARS-CoV-2 antibody was
prepared.' Abbott Architect.,! recommended
assay cut off was 56.2 AU/ml. Two weeks after
the first dose and second dose, anti-spike IgG
levels increased more than 100-fold and 10-fold,
respectively.? Peak antibody levels were observed 7
weeks after the first dose at 23,881 AU/ml (7,304 to
more than 25,000 AU/ml, 10th to 90th percentile).'

In July 2021, The Government started to
provide the third doses of vaccines for healthcare
workers. Other countries such as Israel, the United
States, the United Kingdom and Singapore have
already provided the third doses of vaccine to the
public ** Three studies showed that after at least
12 days after the booster, the group that received
the three doses had an 11.3 times lower risk of
infection than the group that had not received the
three doses of vaccine.*”* In addition, the severity
was also 19.5 times lower than the group that had
not received the booster vaccine. *

In this study, there was no significance
difference in antibody levels of hospital worker
with and without previous Covid-19 infection.
Romero et al.,* showed that of 168 health workers
received the three doses by Pfizer vaccine. There
was no significance difference in IgG-SARS-
COV2 levels between the groups who have and
who have not previously had COVID-19 within
1-7 days after the booster vaccine (p=0.011) or
also after 21-28 days (p=0.011).?

Ali Hamady et al.,” mentioned that
antibody level, IgG and IgM will decrease several
months after Covid-19 infection. Overall, [gM and
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IgG titers peak 2 to 3 weeks after symptom onset
and decline to undetectable levels by 6 weeks for
IgM, while IgG achieve a plateau before declining
within 2 to 3 months.® Therefore if booster doses
of vaccine was gave more than 3 months after
infection, it provided the same antibody value
as subjects without previous Covid-19 infection.
In general, vaccination induce higher antibody
titers against SARS-CoV2 than natural infection.
However, single-dose vaccination of patients with
previous Covid-19 infection induced an increase
in titers of anti-spike IgG, rivaling titers generated
after three doses in infection-naive subjects.” The
antibody responses after a single vaccine dose in
those previously infected develop more rapidly and
reaches greater titers. A phenomenon that occurred
when anti spike IgG from previous SARS-CoV2
infection had decreased to low or undetectable
levels, indicating immune memory despite reduced
antibodies. ’

Our study in line with Gluck et al.,"
who mentioned that among 136 health workers
infected during the first wave of Covid-19 and in
the subgroup after three doses of vaccine about
1 year late, it induced high antibody levels in
individuals with a previous Covid-19. Gluck et
al.,'" also mentioned T cell-mediated response
measured by ELISpot, detecting mainly T memory
cells. However, what is the salient factor in long-
term immunity to SARS-CoV-2? it is cellular
or antibody-mediated immunity. Meanwhile,
whether the differences shown between the
various vaccines are of clinical relevance.' In
three doses, vaccinated individuals with previous
Covid-19 infection showed significantly greater
anti-body levels in mRNA vaccine recipients than
in recipients of the vector-based vaccine (non
mRNA vaccine). SARS-CoV-2-S-protein-reactive
memory T cell counts were also numerically, but
not significantly greater after vaccination with the
mRNA vaccines than after vaccination with non
mRNA vaccine (heterologous vaccine).'® That
study was in line with the study of Callaway and
Juno et al.'*!!

In this study, the median of Sars-Cov-2
antibody levels based on the various interval
between the third vaccination and antibody
measurement (1 month, 2 to 3 months, 4 to 5
months) decrease gradually. This is in line with
the model estimated by Doria-Rose et al.,'* which
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predicts antibodies from booster vaccines can last
for up to 209 days.' The limitation of our study
is that the sample size was small and antibody
testing from subjects was not performed on two
time before and after third dose vaccine.

CONCLUSION

In this study, after three doses of Covid-19
vaccines, there was no significance difference in
antibody levels of hospital worker with and without
previous Covid-19 infection. However, develop a
better understanding of characterizing antibody
responses and evaluating antibody persistence in
SARS-CoV-2 infection by longitudinal studies is
needed.
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