
Detection of IgM Antibodies and IgG Anti-Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) 
during the Transition Period  
of the Covid-19 Pandemic in Adolescents in Gorontalo City  
                                                                                                                                            Section A-Research paper 

 

 

1858 
Eur. Chem. Bull. 2023,12(5), 1858-1869 

Detection of IgM Antibodies and IgG Anti-Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2) during the Transition Period  

of the Covid-19 Pandemic in Adolescents in Gorontalo City 

 

Irwan,
1 
NadirahRasyid Ridha

2 
DeliyanaI. Katili

3
 

1,, 
Departement Public Health, UniversitasNegeriGorontalo,Gorontalo,  Indonesia 

2
Faculty of Medicine, Hasanuddin University, Makassar, Indonesia 

3 Puskesmas Kabila, Bone Bolango,Indonesia 
 

irwan@ung.ac.id 

 

COVID-19 is a disease caused by SARS-CoV-2 infection. Due to the increased spread of 

COVID-19 in various countries, WHO declared the covid 19 disorder a pandemic. Examination of IgM 

and IgG antibodies with immunochromatographic principles is considered easier to do than other tests 

and can be used as an initial suspicion of SARS-CoV-2 infection. This study aims to detect anti-SARS-

CoV-2 IgM and IgG antibodies in Gorontalo City adolescents aged 17-25 years. 

The type of research used is descriptive research with a cross-sectional research design. The 

sample was an employee of the Sulawesi River Area Center. As many as 112 0rang were obtained 

through a simple random sampling technique. Antibody detection was carried out by dripping rich 

serum on the examination device and interpreted based on the theory and results of previous research. 

The results showed that 32% gave reactive IgM and IgG results, and 24% gave reactive IgG 

results. And there are 106 employees, 44%, who provide non-reactive IgM and IgG results. 

Conclusion During the transition period of the Covid-19 pandemic, IgM and IgG were still 

detected in adolescents aged 17-25 years in Gorontalo City. 

Keywords: Adolescents; IgM and IgG; SARS-CoV-2; Immunochromatography. 
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Background 

Coronavirus Disease 2019 (COVID-

19) is a disease caused by a new type of 

virus from the Coronaviridae family, namely 

Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2). COVID-19 

was first identified in China in December 

2019 as a respiratory system disease with 

symptoms of pneumonia of unknown 

cause.
1,2

Symptoms arising from SARS-CoV-

2 infection can manifest mild, moderate, 

severe, and even not give signs.
3
Thus, 

preventing transmission by always carrying 

out health protocols is very helpful in 

reducing the risk of transmission.
4,5,6 

The rapid increase in the spread of 

SARS-CoV-2 virus infection occurred in 

various countries so that on January 30, 

2020, WHO designated the COVID-19 

outbreak as a World Troubling Public Health 

Emergency (KKMMD), and on March 11, 

2020, COVID-19 was selected as a 

pandemic situation.
7,8,9

As of early September 

2020, nearly 27 million cases of COVID-19 

occurred worldwide, with the number of 

deaths reaching 900,000 people reporting to 

WHO.
10,11

 

Indonesia first reported two 

confirmed cases of COVID-19 on March 2, 

2020.
12,13

On April 10, 2020, all provinces in 

Indonesia were confirmed to have COVID-

19 patients, with 3512 confirmed cases and 

306 deaths.
14

The age of 45 – 54 years is 

confirmed to be the age range with the 

highest number of cases. Meanwhile, 55-64-

year-olds are guaranteed to have the highest 

mortality rate for confirmed cases of 

COVID-19.
4
Confirmed cases of COVID-19 

in Indonesia continue to increase. On 

September 2, 2020, the number of confirmed 

COVID-19 cases in Indonesia reached 

180,646 cases with 7616 deaths, making 

Indonesia ranked 23rd as the country with 

the highest number of COVID-19 

cases.
15,16,17

 

On September 2, 2020, WHO 

reported North Sulawesi as one of the 34 

provinces with confirmed COVID-19 cases, 

ranked third as the province with the highest 

number of COVID-19 deaths per 1 million 

population after DKI Jakarta and South 

Kalimantan.
15

 

Until now, examination techniques to 

diagnose SARS-CoV-2 virus infection have 

only been recommended through molecular 

examinations such as Reverse Transcription-

Polymerase Chain Reaction (RT-

PCR).
18,19

Other examinations, such as the 

Rapid Diagnostic Test, are also widely 

known by the public. One of the rapid 

diagnostic tests often used is the Rapid 

Diagnostic Test based on antibody detection 
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using the immunochromatographic 

method.
4,20,21,22

The response of 

immunoglobulin M (IgM) and/or 

immunoglobulin G (IgG) in the blood will 

bind to the recombinant antigen of the 

SARS-CoV-2 virus in the examination 

device. The presence of IgM indicates a 

primary infection, while the presence of IgG 

indicates a secondary infection or a long-

standing infection. However, the rapid 

diagnostic test results cannot be used as a 

diagnostic standard and can only be used for 

surveillance purposes and epidemiological 

research.
21,22 

Many studies explain the detection of 

IgM and IgG antibodies against SARS-CoV-

2 in health workers. However, there is no 

research data on detecting anti-SARS-CoV-2 

antibodies in-office employees. Thus, this 

study was made to detect anti-SARS-CoV-2 

IgM and IgG antibodies inAdolescents in 

Gorontalo City using 

immunochromatographic methods. 

 

 

Research Method 

The type of research that will be 

carried out is descriptive research using a 

cross-sectional design. The target population 

of this study was adolescents with an age 

category of 17-25 years. The sample of this 

study was serum from the blood of 

adolescents aged 17-25 years. The selection 

of a piece of adolescents in this age category 

with consideration of adolescents during the 

COVID-19 pandemic has a high 

mobilization and busyness. 

Results and Discussion 

Detection of anti-SARS-CoV-2 IgM 

and IgG antibodies against adolescents aged 

17-25 years, examination of respondents' 

blood serum samples was examined using an 

antibody detection-based Rapid Diagnostic 

Test kit. The results of the analysis obtained 

are in the following table: 

Table 1. Results of Blood Serum 

Examination for adolescents aged 17-25 

years in Gorontalo City 

Work 

Unit 

Interpretation Total 

I  

Reactive IgM and 

IgG 

0 

Reactive IgM 0 

Reactive IgG 3 

Non-reactive 

IgMand IgG 

57 

2 

Reactive IgM and 

IgG 

0 

Reactive IgM 0 

Reactive IgG 0 

Non-reactive IgM 

and IgG 

23 
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Work 

Unit 

Interpretation Total 

3 

Reactive IgM and 

IgG 

0 

Reactive IgM 0 

Reactive IgG 0 

Non-reactive IgM 

and IgG 

4 

4 

Reactive IgM and 

IgG 

0 

Reactive IgM 0 

Reactive IgG 1 

Non-reactive IgM 

and IgG 

7 

5 

Reactive IgM and 

IgG 

1 

Reactive IgM 0 

Reactive IgG 0 

Non-reactive IgM 

and IgG 

10 

6 

Reactive IgM and 

IgG 

1 

Reactive IgM 0 

Reactive IgG 0 

Non-reactive IgM 

and IgG 

5 

Total 112 

Source: Primary data 

 

 

 

Table 2. Serum Examination Results based 

on Gender for adolescents aged 17-25 years 

in Gorontalo City 

Gender Interpretation Total 

Male 

Reactive IgM 

and IgG 

1 

Reactive IgM 0 

Reactive IgG 4 

Non-reactive 

IgM and IgG 

74 

Female 

Reactive IgM 

and IgG 

1 

Reactive IgM 0 

Reactive IgG 0 

Non-reactive 

IgM and IgG 

32 

Total 112 

Source: Primary data 

Table 3. Serum Examination Results for 

adolescents aged 17-25 years in Gorontalo 

City 

Sample Total Percentage (%) 

Reactive 

IgM and 

IgG 

2 1,79 

Reactive 

IgM 

0 0 

Reactive 4 3,57 
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Sample Total Percentage (%) 

IgG 

Non-

reactive 

IgM and 

IgG 

106   94,64 

Total 112 100 

Source: Primary data 

The examination results on 112 blood 

serum samples of adolescents aged 17-25 

years in Gorontalo City, if categorized by 

gender, men showed more reactive results, 

namely as many as five people with details 

of four people with reactive IgG and one 

person with reactive IgM and IgG. In the 

female sex, only one person was found with 

reactive IgM and IgG results. As for the total 

number of samples examined, six out of 112 

adolescents had reactive results, consisting 

of four pieces with reactive IgG and two 

with reactive IgM and IgG results. 

Discussion 

Research conducted on adolescents 

aged 17-25 years in Gorontalo City on the 

detection of IgMIgG anti-Severe Acute 

Respiratory Syndrome Coronavirus 2 

(SARS-CoV-2) antibodies. A blood serum 

examination was performed on 112 blood 

serum samples. Using 

immunochromatography, the serum is 

dripped on the test strip sample pad. 

Antibodies (IgM/IgG) present in blood 

serum will bind to recombinant antigens in 

the test strip to form an antigen-antibody 

complex. The antigen-antibody complex will 

bind the anti-human antibody to the indicator 

area of the test strip to produce color on the 

indicator and be interpreted according to the 

results obtained.
21,23 

Antibodies in the body are 

glycoproteins that will specifically bind to 

antigens or foreign microorganisms that 

enter the body.
24,25

IgM is known to provide a 

primary immune response as an antibody 

first formed as an initial response to an 

infection. Meanwhile, IgG is known for 

providing a secondary immune response and 

is an antibody that provides long-term 

immunity after an illness.
24,26

 

Examination with the 

immunochromatographic method is more 

accessible than the COVID-19 test with 

other methods, so that it can be utilized in 

various situations. However, in addition to 

its convenience, there is a drawback where 

this examination cannot detect an increase in 

antibody titers. Therefore, WHO does not 

recommend antibody detection tests with a 

lateral flow immunoassay system for acute 

diagnosis or clinical 

management.
18,19

Meanwhile, medical 

personnel more often use examinations with 
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this method to make a presumptive diagnosis 

or an early suspicion of SARS-CoV-2 

infection that has just occurred if the 

molecular examination results show negative 

results. Still, there is a solid epidemiological 

link to SARS-CoV-2 disease in the person 

concerned.
22

 

Based on the blood serum 

examination of employees of the Sulawesi 

River I Regional Center, two samples 

(1.79%) showed reactive IgM and IgG 

results, four pieces (3.57%) showed reactive 

IgG results, and the remaining 106 samples 

(94.64%) showed non-reactive IgM and IgG 

results. Interpretation of the results in two 

pieces with reactive IgM and IgG results 

informs that the infection is suspected of 

having occurred for more than 14 days and 

that the immune systems of both samples 

have been actively producing antibodies in 

both symptomatic and asymptomatic 

conditions. Subjects with interpretations of 

reactive IgM and IgG are required to 

immediately self-isolate and seek medical 

treatment according to symptoms if any 

symptoms are obtained.
21

Whether the 

subject has symptoms or is asymptomatic, 

subjects with blood serum examination 

results showing reactive IgG are suspected 

of having been infected for several weeks. 

There are 4 blood serum examination 

samples with reactive IgG results that can 

provide information: the immune system has 

produced IgG antibodies against viral 

recombinant antigens in the examination kit. 

106 pieces with non-reactive IgM and IgG 

results may inform if antibodies are not and 

or have not been produced and the subject is 

suspected not to be infected with COVID-19. 

If IgM and IgG are non-reactive while the 

subject experiences symptoms such as 

COVID-19, it is supposed that the symptoms 

are infections that resemble COVID-19.
21

 

If categorized based on the work unit, 

the results were obtained, namely, in the 

BWSS-1 work unit, three samples showed 

reactive IgG. In the results of other sample 

examinations, one piece showed reactive 

IgG results, and one showed reactive IgM 

and IgG results. The interpretation of the 

examination results can inform that the 

immune system of the sample with reactive 

IgG results has formed IgG antibodies. It is 

suspected that an infection has occurred that 

lasts for several weeks. Interpretation of 

examinations with reactive IgM and IgG 

results can provide information that the 

sample's immune system has formed IgM 

and IgG antibodies against recombinant 

virus antigens in the examination device and 

is required to self-isolate immediately.
21
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When categorized by gender, one 

male sample and one sample showed 

reactive IgM and IgG, and four males 

showed reactive IgG. Interpretation of 

examinations with reactive IgM and IgG 

results can provide information that the 

sample's immune system has formed IgM 

and IgG antibodies against recombinant 

virus antigens in the examination device and 

is required to self-isolate immediately. 

Meanwhile, the reactive IgG results reveal 

that it has formed IgG antibodies and 

suspected infections that lasted for several 

weeks.
21

 

Research conducted by Imai et al. in 

February – March 2020 in Japan regarding 

the clinical evaluation of antibody 

examination using immunochromatographic 

methods showed different results depending 

on the onset of the disease and the presence 

or absence of symptoms of SARS-CoV-2 

infection in confirmed COVID-19 patients. 

The examination carried out on 35 

asymptomatic patients with sampling less 

than one week after being confirmed with 

COVID-19 disease with PCR showed that 

40% of them had reactive IgM results, and 

all samples showed non-reactive IgG 

results.In addition, examinations of three 

asymptomatic patients with sampling 

ranging from 1-2 weeks after confirmed 

COVID-19 infection showed that 1 person 

had reactive IgM results and none showed 

reactive IgG. Meanwhile, the examination of 

53 symptomatic patients who were 

confirmed with COVID-19 with sampling 

less than one week after the onset of the 

disease gave 17% (9/53) results showing 

reactive IgM and reactive IgG as much as 

3.8% (2/53). Examination in patients with 

disease onset 1-2 weeks showed 33.3% 

(4/12) gave reactive IgM results, and 8.3% 

of people (1/12) showed reactive IgG results. 

The examination carried out on confirmed 

COVID-19 patients with disease onset for 

more than two weeks showed 100% (9/9) 

gave reactive IgM results, and 44.4% (4/9) 

showed reactive IgG results.
27

 

Research conducted by Zhao et al. in 

January – February 2020 in China regarding 

the diagnosis value of antibody examination 

using the ELISA method in COVID-19 

confirmed patients showed different 

sensitivity differences depending on the 

onset of the disease. On days 1-7 after the 

start of the illness, IgM sensitivity was 

28.7%, IgG sensitivity was 19.1%, and total 

antibody sensitivity was 38.3%. 8-14 after 

the onset of the disease showed an increase 

in the sensitivity values of IgM, IgG, and 

whole antibodies by 73.3%, 54.1%, and 

89.6%. Days 15-39 after the onset of the 
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disease showed a considerable increase in 

the sensitivity of IgM, IgG, and total 

antibodies of 79.8%, 94.3%, and 100%.In 

another case with diagnosis using RNA 

examination with samples from the 

respiratory tract, there is a decrease in 

sensitivity on days 1-7, 8-14, and days 15-

39, namely 66.7%, 54%, and 45.5%.  

Meanwhile, the combined use of RNA 

examination and antibody examination 

showed a better increase in diagnosis 

sensitivity, namely days 1-7 by 78.7%, days 

8-14 by 97%, and days 15-39 by 100%.
28

 

The interpretation of antibody test 

results depends on several factors, including 

the duration of infection, clinical morbidity, 

testing equipment, validation method 

examination methods, and the results 

reliability.
18,29

In the interim guidance 

published, WHO mentions that the 

development of the observed antibody 

response (seroconversion) is more robust in 

individuals with severe symptoms than 

individuals with mild or asymptomatic 

symptoms.
18

This is by a study conducted in 

China in January 2020 – February 2020, 

where there was a strong positive correlation 

between the severity of the disease and the 

titer of antibodies two weeks after the onset 

of the disease.
28 

Conclusion 

During the transition period of the 

Covid-19 pandemic, IgM and IgG were 

detected in adolescents aged 17-25 years in 

Gorontalo City. So the chain of transmission 

of the covid-19 virus is still occurring in the 

community. 
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