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ABSTRACT 
 

Introduction and Aim: Vaccines from various manufacturers have shown their efficacy against COVID-19 

globally. In this study, the aim was to evaluate the immune response in subjects after the second vaccination with 

inactivated SARS-CoV-2 virus at Mamami Hospital located in a rural area in Indonesia.  
  

Materials and Methods: The study employed a cross-sectional research design. The research took place at 

Mamami Hospital, Kupang City, East Nusa Tenggara, Indonesia, from April 5 to August 8, 2021. The research 

comprised a total of 30 health workers who served as the participants in this study. 
 

Results: Immunoserology results show that 1 respondent was non-reactive and 2 had antibody results < 10. There 

were 7 respondents with antibody results > 10 - 40. Serological antibodies > 40 - 80 were found in 3 respondents. 

Serological antibodies > 80 - 120 were not found. Serological antibodies > 120 - 160 were found in 3 respondents. 
One respondent had serological antibodies ranging from 160 to 200, while 13 respondents had antibodies ranging 

from 200 to 400.  
 

Conclusion: In the present study, inactivated SARS COV-2 virus vaccine significantly contributed to the 

acquisition of anti-SARS-CoV-2S antibodies of 30 health workers.  
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INTRODUCTION 
 

he SARS-CoV-2 coronavirus has been in 

circulation for years by now. Indonesia 

reported its first case of COVID-19 on 2nd 

March in 2020, and the disease has rapidly spread, 

affecting various aspects of life, including healthcare, 

due to limited medical services (1,2). In addition to an 

increased SARS-CoV-2 infection rate, there is a high 

prevalence of long COVID-19. Multiple treatment 

options have been explored to manage COVID-19 

patients and reduce mortality rates (3). To combat 

SARS-CoV-2, the Indonesian government initiated a 

COVID-19 Vaccination Program on January 13, 2021, 

divided into four phases. The initial phase targeted 

healthcare workers and utilized the CoronaVac 

vaccine, produced by Sinovac Life Sciences in 

Beijing, China (4). Given their high exposure risk to 

SARS-CoV-2 and the need to protect the healthcare 

system, healthcare workers received priority for 

vaccination, with most of them already having 

received the Sinovac vaccine. However, limited data 

are available on how different factors, such as gender 

and prior COVID-19 infection, impact the antibody 

levels induced by this vaccine, especially in an 

Indonesian context. Previous studies have suggested 

that males face a higher risk of severe COVID-19 

outcomes, and prior SARS-CoV-2 infections may 

offer some protection against reinfection (5, 6). 
 

Sinovac's CoronaVac, created in Beijing, China, 

utilizes a traditional inactivation process to stimulate 

an immune response against different elements of the 

SARS-CoV-2 virus, such as the matrix, envelope, 

nucleoprotein structures, and spike protein. In a phase 

2 clinical trial, 97% of participants seroconverted 28 

days after receiving CoronaVac, which was 

administered with a 3 mg dosage on both day 0 and 

day 28. Nonetheless, phase 3 trials conducted in 

different countries reported varying levels of 

effectiveness, with efficacy rates ranging from 51% to 

84%. Nevertheless, the real-world effectiveness of 

current vaccines in preventing initial infection and 

reinfection, as well as the duration of this protection, 

remains uncertain. The primary aim of this study is to 

quantitatively measure the antibody levels in blood 

samples taken from healthcare workers after they 

receive the initial and follow-up doses of the 

inactivated SARS-CoV-2 vaccine (7-9). 
 

MATERIALS AND METHODS 
 

It is a descriptive observational study made up of a 

cross-sectional design which is a study that examines 

the relationship between the independent variable and 

the dependent variable, where observations are made 

of the independent and dependent variables using the 

perspective method. This study has been granted 

ethical approval by the Health Research Ethics 

Commission at the Faculty of Medicine, University of 

Nusa Cendana. The research took place at Mamami 

Hospital, Kupang City, East Nusa Tenggara, 

Indonesia, from April 5 to August 8, 2021. Health 

workers at Mamami Hospital were the participants in 

T 
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this study. As of February 2021, 30 health workers 

have been vaccinated.  
 

Data for this study were collected through the 

screening of healthcare workers who had been 

vaccinated in February. After their vaccinations, RT-

Ab and immunoserology tests were carried out to 

establish the presence or absence of antibodies. 

Following these tests, participants who were to be 

included in the study were observed, and interviews 

were conducted using data collection tools. The 

primary data for this research were gathered from 

healthcare workers who had undergone vaccination. 

One month after receiving the vaccine, healthcare 

workers were subjected to a rapid antibody test to 

assess the production of IgG and IgM. A further 

immunoserological examination was conducted two 

months later to confirm the presence of antibodies. 
 

RESULTS 
 

This study involved a total of 30 health workers, who 

were employed at Mamami Hospital Kupang, with 22 

of them being women, constituting 76.6% of all 

respondents, and 8 of them being men, accounting for 

23.3% of all respondents. These health workers ranged 

in age from 24 to 60 years. The primary objective of 

this study was to assess the distribution of patients 

with positive and negative results among the 

respondents who worked at Mamami Hospital Kupang 

from July to August 2021. The characteristics of the 

respondents are detailed in Table 1. 
 

Table 1: Research respondent variables 
Variable Male 

respondents 

Female 

respondents 

Negative for antibody 8 19 

Positive for antibody  0 3 

Total 8 22 
 

Before undergoing the examination, the health 

workers were administered a Rapid Antibody test, 

specifically testing for IgG and IgM antibodies, to 

determine if antibodies had developed following their 

vaccination in February. Among the 30 health workers 

who received the Sinovac vaccine, 3 of them showed a 

positive response in their Rapid Antibody test, 

indicating the presence of immunity in their bodies. 

For the remaining 27 health workers, their Rapid 

Antibody tests produced negative results. It is 

suspected that these 27 individuals did not develop 

antibodies to either IgG or IgM. As demonstrated in 

Table 2, a positive outcome in the Rapid Antibody test 

was observed among health workers who had received 

their initial vaccination.This study involved thirty 

health workers. Twenty-two women, or 76.6% of all 

respondents, and eight men, or 23.3% of all 

respondents, work at Mamami Hospital Kupang.  

They are between the ages of 24 and 60. Based on an 

analysis performa to see the distribution of patients 

with positive and negative results among the 

respondents who work at Mamami Hospital Kupang 

from July to August 2021, a description of the 

respondent variables can be seen in table 1. Prior to 

the examination, health workers were given Rapid 

antibodies, in general, to determine if antibodies had 

been formed after the vaccination in February. Rapid 

Antibodies, namely IgG and IgM, are tested in the first 

month for health workers who have been vaccinated. 

Out of 30 health workers who have been vaccinated 

against Sinovac, 3 respondents had a Rapid antibody 

reactive/positive examination. In the case of 3 of 30 

health workers who were vaccinated with the Sinovac 

vaccine, immunity had developed in their bodies, 

based on a positive result on the Rapid antibody test. 

The remaining 27 respondents on the Rapid Antibody 

test had negative results, but it is suspected that in 

these 27 health workers no antibodies were formed to 

both IgG and IgM. As shown in Table 2, a positive 

result of the Rapid Antibody test was found in health 

workers who had been vaccinated for the first time. 
 

The health workers at Mamami Hospital received a 

second vaccine injection 14 days after the first 

injection. At the Prodia Laboratory, an 

immunoserological examination was conducted 2 

months after the second vaccine. Immunoserological 

results varied greatly, ranging from non-reactive to 

antibody values >250. One respondent did not form 

serological antibodies based on immunoserology 

results.       
           

Table 2: Serological antibody test (immunoserology) 

results 
Variables Male Female 

Non reactive - 1 

<10 0 2 

>10 -40 0 7 

>40-80 2 0 

>80-120 0 0 

>120- 160 0 2 

>160 – 200 1 0 

>200 3 12 

Total 6 24 
 

There were two respondents with antibody results of 

10. Additionally, 7 respondents had antibodies 

between > 10 and 40. In the serologic antibody range 

> 40 - 80, 3 respondents were found, in the serologic 

antibody range > 80 - 120, 0 respondents were found, 

and in the serologic antibody range > 120 - 160, 3 

respondents were found. One respondent had 

serological antibodies in the range of 160 - 200, while 

13 respondents had antibodies between 200 - 400. 

Thirty health workers were tested for serological 

antibodies. During the immunoserological 

examination, various antibody values were found in 

the health workers who had been examined, as shown 

in Table 2. 
 

DISCUSSION 
 

The primary challenge over the last year has been to 

provide broad access to a safe and effective vaccine 

for the pandemic. Prompt vaccination with the 
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inactivated SARS-CoV-2 virus is essential for 

containing the pandemic and steering extensive 

vaccination campaigns. This study was conducted to 

evaluate the rates of antibody responses to the 

inactivated SARS-CoV-2 virus. Following the initial 

vaccine dose, there were virtually no antibody 

responses.  But a notable increase in antibodies 

occurred after the administration of the second dose 

(8,9).  An effective and safe vaccine, combined with 

essential measures such as practicing good hand 

hygiene, maintaining social distance, and adopting 

universal mask usage, plays a crucial role in managing 

the pandemic. Various vaccines, utilizing diverse 

production methods, have gained emergency use 

authorization on a global scale. The World Health 

Organization has granted emergency use approval to a 

range of vaccines, including AstraZeneca/Oxford, 

Johnson & Johnson, Moderna, Pfizer/BioNTech, and 

Sinopharm. These vaccines have reported efficacy 

rates spanning from 63.09% to 95%. Additionally, 

CoronaVac (Sinovac), which received WHO 

emergency use authorization on January 6, 2021, 

exhibited efficacy rates of 51% in Brazil, 65% in 

Indonesia, and 84% in Turkey, as determined from 

Phase 3 studies (10). 
 

A crucial question in the context of COVID-19 

vaccination is the duration and level of protection 

conferred by antibodies produced. Ongoing questions 

involve ascertaining how long the protective effect 

lasts and whether a booster dose is necessary. A study 

involving healthcare professionals who had contracted 

COVID-19 revealed that IgG antibodies resulting 

from the infection provided protection against 

reinfection for a duration of about up to 6 months (11). 

There is limited information available regarding the 

protective effectiveness of naturally acquired 

antibodies after a COVID-19 infection. Hence, it is 

advisable to receive vaccination regardless of one's 

prior COVID-19 infection status. A critical question 

arises concerning whether a single vaccine dose 

suffices for individuals who have previously had 

COVID-19. Among a group with prior COVID-19 

experience, 96% tested positive for antibodies. After 

the first vaccine dose, the antibody levels in 75 

individuals who had previously experienced COVID-

19 at least four months earlier had tripled. Even 

though there was a slight dip in the average antibody 

levels following the second dose, these levels 

remained approximately almost 3 times higher than 

those observed in individuals without a prior infection. 

Based on the entirety of available data, it seems 

reasonable to consider that administering a single 

vaccine dose 3 to 6 months after a COVID-19 

infection may suffice for individuals with confirmed 

prior infection, thereby enabling the prioritization of 

vaccine resources to protect vulnerable populations. In 

case of potential virus re-exposure, the role of memory 

B and T cell responses becomes pivotal, with T cell 

responses emerging within 14 days after receiving a 

single dose of the CoronaVac vaccine, and B cell 

responses improving after the second dose (12-14). 
 

This study suggests the continued importance of 

administering COVID-19 vaccines in two doses to 

individuals without a confirmed SARS-CoV-2 

exposure history. Limited research exists on the 

effectiveness of COVID-19 vaccines in people with 

chronic conditions or prior COVID-19 infections. The 

inclusion of participants with and without chronic 

conditions and those with or without prior infections 

in this study provides valuable real-world insights. 

However, this study, conducted at a single facility 

with a small participant pool, had limitations, such as 

the inability to assess cellular immune responses. 

Despite acknowledging the potential for SARS-CoV-2 

virus exposure between the collection of blood 

samples following the first and second vaccine doses, 

the participants were not routinely subjected to PCR 

tests for acute COVID-19 diagnosis prior to the study. 

Furthermore, the study uncovered a notable gender-

based difference, with female participants exhibiting 

significantly higher antibody levels in the three 

months post-vaccination, aligning with findings from 

another study. Nevertheless, the exact cause of this 

gender disparity remains unknown. 
 

CONCLUSION 
 

In the present  study, inactivated SARS COV-2 virus 

vaccine significantly contributed to the acquisition of 

anti-SARS-CoV-2S antibodies of 30 health workers.  
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