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Abstract

Short Communication

intrOductiOn

In 2019, the Corona Virus Disease 2019 (COVID‑19) 
pandemic originated in Wuhan, China, and has spread 
worldwide. The symptoms of COVID‑19 include fever, dry 
cough, tiredness, aches and pains, nasal congestion, headache, 
conjunctivitis, sore throat, diarrhea, loss of taste or smell, skin 
rash, or discolored fingers or toes. An incubation period of 
five to six days is required for the COVID‑19 virus to cause 
symptoms. The longest incubation period lasted fourteen 
days.[1]

COVID‑19 patients in Indonesia as of March 12, 2021, were 
6,412 new cases, bringing the total to 1,410,134 positive 
cases. The government has made various efforts to contain 
the spread of COVID‑19, including introducing and practicing 
strict health protocols, including wearing masks, washing 
hands with soap and running water, avoiding crowds, limiting 
mobilization, as well as tracing quarantine efforts to the point 

where vaccination efforts are used to contain the infection as 
well as help boost the economy.[2‑5]

The ability to achieve post‑vaccination neutralizing antibodies, 
which will prevent the SARS CoV2 virus from entering the 
target host cell, and prevent infection with spike‑binding 
antibodies, is directly proportional to the ability to achieve 
post‑vaccination antibody neutralization and to support and 
strengthen the immune response.[6‑10] It has been reported that 
the antibody response of post‑infection SARS COV2 patients 
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was greatest at two weeks to 28 days post‑infection and that it 
declined until 3‑4 months post‑infection, in addition to the level 
of IgG antibody titers against spike protein and nucleoprotein, 
which are correlated with neutralizing antibodies (nAb).[11,12]

The level of neutralizing antibodies (nAbs) formed following 
vaccination will accelerate the occurrence of herd immunity 
and reduce symptoms and the spread of COVID‑19. This will 
be evaluated through a study conducted on residents of Kupang 
city after vaccination. Is there a significant immune response 
arising from neutralizing antibodies obtained post‑vaccination 
an inactivated vaccine (Sinovac) recipients? This study will 
evaluate the Sinovac/Sinopharm vaccine after the second dose.

research methOds

The cohort study was observed for the next six months, 
namely from administering the Sinovac/Sinopharm vaccine 
and observed in the first, third, and sixth months. The sample 
was selected by simple random sampling from 64 people 
who signed the informed consent and met the inclusion and 
exclusion criteria.

The inclusion criteria were respondents aged 18‑ and 56 years 
(adult age) who had received the Sinovac/Sinopharm 
inactivated virus vaccine. Exclusion criteria were COVID 
survivors/infected during the study, recipients who did not 
receive two doses of the vaccine, and those who were sick/
suffering from serious diseases and comorbid. There were 
three drop‑outs of respondents due to several reasons, thus, 
their samples were discarded.

Approximately 3ml of blood was drawn from the Median Cubital 
Vein/peripheral vein, which was easy to collect and centrifuged 
at 2500 rpm for 5 minutes to separate the blood cells and serum. 
In order to check the levels of IgM and IgG, the blood serum 
was then sent to the Provincial Blood Transfusion Unit of East 
Nusa Tenggara, Indonesia, which is commonly used to measure 
antibody levels in convalescent plasma for COVID‑19 survivors. 
CLIA uses the Cut Off Point value of greater than one for IgM 
and the Reactive Value greater than 10 AU/ml for IgG.

We performed the normality test on the data; an abnormal 
distribution was found, so we performed a Friedman 
comparison test and a Wilcoxon post hoc test.

results

Distribution of respondent
Based on Table 1 about the characteristics of the research 
respondents above, it can be seen that the age distribution is 
in the age range of 21‑30 years old and the least is in the range 
of 51‑60 years old.

At the time of collection, the IgM levels using a reactive Cut 
Off Point (COI) >1 were 18% in the first month, 14% in the 
third month, and 10% in the sixth month. There was a constant 
decline in the third comparison. Meanwhile, compared to the 
first month, 59% of respondents had IgG levels with reactive 

values over 10 AU/ml, which after decreasing by 35% in the 
third month, the number increased by 47% in the sixth month.

The most age distribution is 42 years old as many as six 
respondents (11.7%) as shown in Figure 1, and the highest 
range is at the age of 21‑30 years old.

Results of post-vaccination IgM antibody examination in 
all respondents
Table 2 depicts the distribution of antibody data (IgM 
and IgG) formed in the respondents as a whole, as well as 
differences in levels that occur due to differences in the sexes 
of men and women during the first, third, and sixth months. 
The results of the examination are stated in the Cut Off 
Index (COI) for IgM and AU/ml for IgG in the table. Because 
the data in Table 2 is not normally distributed, it is presented 
in the median (mean‑max). Below are images 2 and 3 box 
plots comparing the levels of the three examinations in the 
first [Figure 2], third, and sixth months. In the first month, 
respondents’ IgG levels ranged from 1.53 to 328.77 AU/ml.

The data distribution is not normal, as evidenced by the box plot 
comparison of IgM antibody levels in the three groups, with the 
mean IgM Cut Off Point (COI) from the first month decreasing 
in the third and sixth months (0.65; 0.485; 0.403), and the 
median (min‑max) 0.4 (0.14‑3.62) in the first month, 0.24 (0.1‑3.49) 
in the third month, and 0.21 (0.08‑2.16) in the sixth month.

Based on the box plot comparison of IgG antibody [Figure 3] 
levels in the three groups, it is clear that the data distribution is 
not normal, with varying levels of IgG in the first month; the 
mean IgG is 43.66 AU/ml, 19.58 AU/ml (decreased), and 146,70 

Table 1: Characteristics of respondents

Variable Category Frequency (N) Percentage (%)
Age (year) 21‑30 19 37.3

31‑40 16 31.4
41‑50 13 25.5
51‑60 3 5.8

Gender Male 30 58.5
Female 21 41.2

IgM First 
Month

< 1 COI 42 82
>1 COI 9 18

IgM Third 
Month

< 1 COI 44 86
>1 COI 7 14

IgM Sixth 
Month

< 1 COI 46 90
>1 COI 5 10

IgG First 
Month

< 10 AU/ml 11 41
>10‑100 AU/ml 24 47
>100 AU/ml 6 12

IgG Third 
Month

< 10 AU/ml 33 65
>10‑100 AU/ml 17 33
>100 AU/ml 1 2

IgG Sixth 
Month

< 10 AU/ml 27 53
>10‑100 AU/ml 12 23
>100‑1000 AU/ml 8 16
>1000 AU/ml 4 8
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AU/ml (an increase) again in the sixth month. In the first, third, 
and sixth months, the median (min‑max) is 15.11 (1.53‑328.77); 
6.93 (1.14‑128.74); and 7.19 (0.92 – 1658.20). The data for the 
sixth month is more diverse because respondent 6 has the highest 
antibody level, followed by respondents 38, 8, 16, and 50.

Furthermore, because the data distribution was not normal, the 
Friedman Comparative Test was used, and the P value = 0.000 
was obtained in more than two pairs of groups. Overall antibody 
levels decreased steadily after the Friedman test was followed 
by the Post Hoc analysis test (Wilcoxon test). The highest level 
was found in the first month following vaccination, followed by 
a decrease in the third month and a further decrease in the sixth 
month. IgM with a reactive COI greater than one and reactive IgG 
greater than 9 AU/ml. In the sixth month of research data, five 
respondents (10%) had reactive IgM, and 24 (47%) had reactive 
IgG. For some respondents, there was a significant increase at the 
end of the due to several causes; in those who had a number of IgG 
antibodies greater than 100 AU/ml, there was even the possibility 
of experiencing COVID‑19 infection with mild symptoms.

discussiOn

Research by Santi Theresia et al., 2021, older age has weaker 
antibodies than youngsters, where there is a decrease in 
cellular and humoral immunity, which will affect the success 
of vaccination.[13‑15] The highest sex distribution in this study 

was male at 58.5% compared to female at 41.2%. For the sex 
characteristics of antibodies in this study, it was seen that women 
had higher levels than men. In this study, there were seven dropout 
respondents from the initial 64 samples, namely those who were 
infected with COVID‑19 before the sixth month of sampling, all 
of whom had mild symptoms and were not hospitalized.

IgM (Immunoglobulin M), IgA, and IgG were the first 
antibodies formed after vaccination. Although IgA was 
discovered in the mucosa, it was not studied in this study. IgM is 
the initial antibody response to occur, and it is quickly followed 
by IgG in a low‑to‑moderate titer. The IgM response will then 
drop on the second reinfection or immunological stimulation, 
whereas the IgG response would rapidly increase. As with IgG, 
the same is true for the cellular T response. Immunoglobulin 
M levels are temporary and rapidly decline 14‑21 days after 
exposure, before being replaced by IgG (Immunoglobulin G) 
for months to years of more stable levels.[16‑18]

Women have higher levels of Immunoglobulin IgM and IgG 
than men, as seen in the sex differences. Adult women have 
higher levels of Immunoglobulin and B cell responses than 
men, according to various theories and research. Adult women 
have higher levels of Immunoglobulin and B cell responses 
than men, according to various theories and research, and 

Table 2: List of IgM and IgG antibody levels in respondents

Ig First Month 
Med (min-max)

P Ig Third Month 
Med (min-max)

P Ig Sixth Month 
Med (min-max)

P

IgM total (COI) 0.4 (0.14‑3.62) 0.000 0.24 (0.1‑3.49) 0.000 0.21 (0.08‑2.16) 0.000
IgG total (AU/ml) 15.11 (1.53 – 328.77) 0.000 6.93 (1.14 – 128.74) 0.000 7.19 (0.92 – 1658.20) 0.000
IgM (COI) Male 0.37 (0.14‑3.62) 0.000 0.22 (0.1‑3.49) 0.000 0.18 (0.08‑2.16) 0.000
IgM (COI) Female 0.45 (0.14‑2.05) 0.26 (0.1‑2.27) 0.29 (0.09‑1.7)
IgG (AU/ml) Male 11.86 (1.53‑249.20) 0.000 4.8 (1.14‑128.74) 0.000 4.34 (0.92‑402.91) 0.000
IgG (AU/ml) Female 26.3 (4.55‑328.77) 9.64 (1.93‑98.44) 34.5 (0.94‑1658.20)
P<0.05 data is not normally distributed. Description : COI (Cut Off Point)

Figure 2: Box Plot of IgM antibody levels at months 1, 3 and 6 in 
respondents with measured levels in the Cut off Point (COI)

Figure 1: Bar graph of the age distribution of respondents
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both responses are easily measured. Adult men, on the other 
hand, had higher T cell proliferation than women, a response 
that was rarely measured and was not measured in this study. 
This is consistent with the findings of Heriyanto et al., 2021, 
who discovered that the female sex influences the formation 
of neutralizing antibody titers following vaccination.[14,19,20‑22]

cOnclusiOn

Between the first and sixth months, there is a decrease in 
antibody levels, both IgM and IgG. Inactivated virus vaccination 
has been considered successful in reducing the effects of the 
pandemic on COVID‑19 virus. It is anticipated that the decline 
in antibody levels will require a repeat booster so that antibody 
levels will rise again and COVID‑19 can be avoided.
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