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ABSTRAK 

KINETIKA RESPONS ANTIBODI IgG S-RBD  
PASCAVAKSINASI CORONAVAC 

 

Latar Belakang: Infeksi COVID-19 menyebabkan sindrom pernafasan akut yang 

parah dan memerlukan tindakan cepat. Pengembangan efikasi vaksin yang aman 

dan terapi baru telah menjadi prioritas global untuk mencapai herd immunity. 

Dengan vaksinasi diharapkan tubuh membentuk antibodi spesifik terhadap protein 

spike SARS-CoV-2 yang mampu menetralisasi virus, mencegah virus berikatan 

dengan reseptor spesifiknya (ACE 2 receptor). 

Tujuan Penelitian: Menganalisis kinetika respons antibodi terhadap pemberian 

vaksin CoronaVac setelah pemberian dosis kedua vaksinasi. 

Metode: Penelitian studi analitik observasional dengan pendekatan kohort 

prospektif yang dilakukan sejak Januari-November 2021 di RSUD Dr. Soetomo 

Surabaya. Sebanyak 50 tenaga kesehatan yang memenuhi kriteria inklusi dilakukan 

pengukuran kadar IgG S-RBD dengan metode indirect chemiluminescence 
immunoassay pada alat Snibe Maglumi®. Kadar antibodi IgG S-RBD SARS-CoV-

2 diukur sebanyak 5 kali yaitu, pra-vaksinasi (hari ke-0) dan pascavaksinasi dosis 

kedua CoronaVac yang terdiri dari hari ke-14, hari ke-28, bulan ke-3, dan bulan ke-

6. 

Hasil: Median (min-maks) kadar IgG S-RBD pra-vaksinasi dan pascavaksinasi 

dosis kedua pada hari ke-14, hari ke-28, bulan ke-3, dan bulan ke-6 didapatkan 

berturut-turut sebesar 0,43 (0,43–4,07); 109,25 (30,71–1619,42); 136,46 (19,38–

725,28); 26,56 (7,64–158,65); 13,11 (0,59–8666,00) BAU/mL. Didapatkan 

kenaikan kadar yang signifikan pada hari ke-14 (p < 0,001), mendatar dari hari ke-

14 hingga hari ke-28 (p > 0,05); menurun secara signifikan dari hari ke-28 hingga 

bulan ke-3 (p < 0,001).  
Kesimpulan: Vaksinasi CoronaVac sebanyak 2 dosis akan membentuk antibodi 

yang menetap. Meskipun terbentuk antibodi, namun didapatkan trend penurunan 

kekebalan humoral pada bulan ke-3 setelah vaksinasi. 
Kata kunci: Kinetika, antibodi, COVID-19, IgG S-RBD, vaksinasi 
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ABSTRACT 

KINETICS OF IgG S-RBD LEVELS FOLLOWING CORONAVAC 
VACCINATION 

 
Background: COVID-19 infection causes severe acute respiratory syndrome and 

requires immediate action. The development of safe vaccine efficacy and new 

therapies has become a global priority for achieving herd immunity. With 

vaccination, it is expected that the body will form specific antibodies against the 

SARS-CoV-2 spike protein which can neutralize the virus, preventing the virus 

from binding to its specific receptor (ACE 2 receptor). 

Objectives: To analyze the kinetics of antibody response to the CoronaVac vaccine 

after the second dose of vaccination. 

Methods: An observational analytic study with a prospective cohort approach was 

conducted from January-November 2021 at RSUD Dr. Soetomo Surabaya. A total 

of 50 health workers who met the inclusion criteria were measured for IgG S-RBD 

levels using the indirect chemiluminescence immunoassay method on the Snibe 

Maglumi® device. The levels of IgG S-RBD SARS-CoV-2 were measured 5 times, 

pre-vaccination (day 0) and post-vaccination the second dose of CoronaVac 

consisting of 14th day, 28th day, 3rd month, and 6th month. 

Results: Median (min-max) levels of IgG S-RBD pre-vaccination and post-

vaccination second dose on the 14th day, 28th day, 3rd month, and 6th month were 

0.43 (0, 43–4.07); 109.25 (30.71–1619.42); 136.46 (19.38–725.28); 26.56 (7.64–

158.65); 13.11 (0.59–8666,00) BAU/mL. There was a significant increase level on 

day 14 (p < 0.001), plateu or flat from day 14 to day 28 (p > 0.05); decreased 

significantly from day 28 to month 3 (p < 0.001). 

Conclusion: Two doses of CoronaVac vaccination will form persistent antibodies. 

Although antibodies were formed, there was a decreasing trend of humoral 

immunity in the 3rd month after vaccination. 

Keywords: Kinetics, antibodies, COVID-19, IgG S-RBD, vaccination 
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RINGKASAN 
 

Coronavirus Disease (COVID-19) telah menyebar ke berbagai negara 

dalam waktu singkat sehingga pada tanggal 11 Maret 2020, World Health 
Organization (WHO) menetapkan kejadian ini merupakan suatu pandemi. 

Pandemi COVID-19 yang sedang berlangsung telah menyebabkan morbiditas dan 

mortalitas yang tinggi di seluruh dunia. WHO melaporkan per tanggal 21 Maret 

2021 total terdapat 122.524.424 kasus COVID-19 terkonfirmasi, terdapat 

2.703.620 kasus dengan kematian atau Case Fatality Rate (CFR) 2,20 % dan 

hingga tanggal 19 Maret 2021, terdapat 392.609.534 jiwa. 

Imunitas yang didapatkan dari vaksinasi merupakan salah satu strategi 

untuk mengurangi morbiditas dan mortalitas penyakit SARS-CoV-2. Infeksi dan 

vaksinasi SARS-CoV-2 menginisiasi respons imun yang meliputi produksi 

antibodi (binding antibodies) dalam darah. Tidak semua antibodi dapat memblokir 

infiltrasi seluler dan replikasi virus SARS-CoV-2. Subpopulasi antibodi yang 

dapat memblokir infiltrasi seluler dan replikasi virus diberi nama NAbs. RBD 

dalam subunit S1 adalah target paling penting untuk netralisasi. NAbs dapat 

mengganggu interaksi RBD dan reseptor hACE 2, dengan demikian kadar SARS-

CoV-2 nAbs dalam serum manusia berkorelasi dengan respons imun pada 

individu yang telah pulih dari infeksi SARS-CoV-2 dan peserta penerima 

vaksinasi SARS-CoV-2. Vaksin COVID-19 diharapkan dapat merangsang 

timbulnya respons imun yang lengkap (seluler maupun humoral), dengan titer 

antibodi netralisasi yang tinggi. 

Penelitian ini merupakan studi analitik observasional dengan pendekatan 

kohort prospektif. Populasi dalam penelitian ini adalah 50 tenaga kesehatan 

RSUD Dr. Soetomo Surabaya yang telah menerima dua dosis vaksin SARS-CoV-

2 (CoronaVac) selama periode Januari 2021 – Maret 2021. Analisis kadar antibodi 

dilakukan di Instalasi Patologi Klinik RSUD Dr. Soetomo Surabaya. Kadar titer 

antibodi IgG S-RBD SARS-CoV-2 diukur dengan alat Snibe Maglumi®. Metode 

yang digunakan adalah indirect chemiluminescence immunoassay. 

Penelitian ini terdiri dari 19 subjek laki-laki dan 31 subjek perempuan. 

Rerata usia pada studi ini adalah 35,74 ± 6,99 tahun, dengan usia terendah yaitu 

25 tahun dan usia tertinggi yaitu 57 tahun. Nilai median (min-maks) kadar IgG-S-

RBD pra-vaksinasi SARS-CoV-2 adalah 0,43 (0,43-4,07) BAU/mL. Nilai median 

(min – max) kadar IgG-S-RBD pada hari ke-14, hari ke-28, bulan ke-3, dan bulan 

ke-6 pasca vaksinasi SARS-CoV-2 berturut-turut didapatkan sebesar 109,25 

(30,71–1619,42); 136,46 (19,38–725,28); 26,56 (7,64–158,65); dan 13,11 (0,59–

13,11) BAU/mL.  

Kadar antibodi IgG S-RBD didapatkan meningkat secara signifikan dari 

pra-vaksinasi hingga hari ke-14 (p < 0,001); mendatar dari hari ke-14 hingga hari 

ke-28 (p > 0,05); menurun secara signifikan dari hari ke-28 hingga bulan ke-3 (p 

< 0,001); dan tidak mengalami perubahan secara signifikan dari bulan ke-3 hingga 

bulan ke-6 (p > 0,05). 

Selama periode waktu penelitian dimana setelah pengambilan sampel bulan 

ke-3 dan sebelum pengambilan sampel penelitian bulan ke-6, sebanyak 10 (20%) 

subjek mengalami infeksi COVID-19. Terinfeksinya COVID-19 pada subjek 

menyebabkan menyebabkan seakan-akan terdapat peningkatan kadar IgG S-RBD 

pada bulan ke-6, maka dari itu penelitian ini melakukan pengamatan berbeda 
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antara kelompok tanpa riwayat terinfeksi COVID-19 dan kelompok dengan 

riwayat terinfeksi COVID-19. 

Pada bulan ke-6 didapatkan perbedaan pola kinetika antara kelompok tanpa 

riwayat terinfeksi COVID-19 dan kelompok dengan riwayat terinfeksi COVID-

19. Terdapat perbedaan rerata titer antibodi IgG S-RBD pada bulan ke-6 

pascavaksinasi yang bermakna antara kelompok tanpa riwayat terinfeksi COVID-

19 18,73 ± 22,95 dan kelompok dengan riwayat terinfeksi COVID-19 6194,64 ± 

3306,58 (p < 0,001). 
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SUMMARY 
 

The ongoing COVID-19 pandemic has caused high morbidity and mortality 

worldwide (Rothan and Byrareddy, 2020). WHO reported that as of March 21, 

2021, there were a total of 122,524,424 confirmed cases of COVID-19, with 

2,703,620 deaths or Case Fatality Rate (CFR) of 2.20%. 

Immunity obtained from vaccination is a strategy to reduce the morbidity 

and mortality of SARS-CoV-2. SARS-CoV-2 infection and vaccination initiates 

an immune response that includes the production of antibodies (binding 

antibodies) in the blood. Not all antibodies can block cellular infiltration and 

replication of the SARS-CoV-2 virus. Subpopulations of antibodies that can block 

cellular infiltration and viral replication are named nAbs. RBD in the S1 subunit 

is the most important target for neutralization. NAbs can interfere with the 

interaction of RBD and the hACE 2 receptor, thus the levels of SARS-CoV-2 

nAbs in human serum correlate with the immune response in individuals who have 

recovered from SARS-CoV-2 infection and participants receiving SARS-CoV-2 

vaccination. The COVID-19 vaccine is expected to stimulate a complete immune 

response (cellular and humoral), with high neutralizing antibody titers. 

This study was an observational-research with prospective cohort type of 

study conducted from January-November 2021 at Dr. Soetomo General Hospital, 

Surabaya. This study consisted of 50 healthcare workers who received SARS-

CoV-2 vaccination classified into two groups based on the history of COVID-19 

infection. IgG S-RBD antibody titer levels of SARS-CoV-2 were measured on 

pre-vaccination, 14th day, 28th day, 3rd month, and 6th month post-vaccination 

using Snibe Maglumi® by means of indirect chemiluminescence immunoassay 

method.  

This study consisted of 19 male subjects and 31 female subjects. The mean 

age in this study was 35.74 ± 6.99 years, with the lowest age being 25 years and 

the highest age being 57 years. The mean and standard deviation of IgG S-RBD 

levels of SARS-CoV-2 prevaccination was 2.87 ± 10.08 BAU/mL with a median 

value (min-max) of 0.43 (0.43-4.07) BAU/mL. The mean value and standard 

deviation of IgG-S-RBD levels on the 14th day, 28th day, 3rd month, and 6th month 

after SARS-CoV-2 vaccination were 212.97 ± 261, respectively. 16; 176.00 ± 

133.48; 38.92 ± 33.27; and 1253.91 ± 2869 BAU/mL. The median value (min-

max) was 109.25 (30.71–1619.42); 136.46 (19.38–725.28); 26.56 (7.64–158.65); 

and 13.11 (0.59–13.11) BAU/mL. 

The IgG S-RBD antibody titer was found to be significantly increased from 

pre-vaccination until 14th day (p < 0.001); flat from 14th day to 28th day (p > 0.05); 

decreased significantly from 28th day to 3rd month (p < 0.001); and did not change 

significantly from the 3rd month to the 6th month (p > 0.05). 

During the study, after the 3rd month of sampling and before the 6th month 

of sampling, 10 subjects experienced COVID-19 infection. The infection with 

COVID-19 in the subject caused it to appear as if there was an increase in IgG S-

RBD levels in the 6th month, therefore this study made different observations 

between the group without a history of being infected with COVID-19 and the 

group with a history of being infected with COVID-19. 

In the 6th month, there were differences in kinetic patterns between the 

group without a history of being infected with COVID-19 and the group with a 
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history of being infected with COVID-19. There was a significant difference in 

the mean IgG S-RBD antibody titer at 6th months post-vaccination between the 

group without a history of COVID-19 infection 18.73 ± 22.95 and the group with 

a history of COVID-19 infection 6194.64 ± 3306.58 (p < 0.001). 
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