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ABSTRACT

Any individual infected by COVID-19 can suffer various degrees of disease such as asymptomatic symptoms, mild, 

moderate or severe. Response to the antibody formation in the human body can be affected by the severity of COVID-19. 

Many researchers have stated that patients suffering a severe COVID-19 had a more significant antibody response, proven 

by higher antibody titers than those suffering mild or moderate severity. This research aimed to observe the different 

antibody responses in COVID-19 patients based on the severity of the disease. The research was a retrospective study with a 

cross-sectional design. The inclusion criteria were confirmed SARS-COV-2 patients determined by RT-PCR test results with 

age ≥18 years old and a complete medical record taken from electronic medical records and Laboratory Information System 

(LIS). This study involved 100 COVID-19 patients consisting of 51% non-severe and 49% severe COVID-19. Patients in the 

non-severe group had a relatively lower IgM and IgG antibody response than patients in the severe group. It could be 
thprimarily observed at the time of antibody measurement > 15  day of symptoms onset (p<0.05).
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INTRODUCTION

An infectious disease called Severe Acute 

Respiratory Syndrome Corona Virus Disease-2 

(SARS-COV-2) was first found in the City of Wuhan, 

Province of Hubei, China, in December 2019. WHO 

declared a Public Health Emergency of International 

Concern (PHEIC) dated Jan 30, 2020, and COVID-19 
1-3has become a pandemic since Mar 11, 2020. 

Individuals infected with COVID-19 can suffer 

asymptomatic, mild, moderate, or severe symptoms. 

The current COVID-19 diagnosis still uses Nucleic 

Acid Amplification Test (NAAT) as the gold standard. 

If the NAAT test shows a negative result, the 

serologic test is needed to perform on any suspected 
4,5individual.

The serologic test can measure the response of 

antibodies to SARS-COV-2. This test is also 

significant for studying epidemiology, vaccine 

development, and evaluating passive antibody 

therapy toward patients. An accurate serologic test 

can improve any knowledge of virus distribution in 

specif ic communities,  specif ical ly among 
4,6,7 asymptomatic patients.

Currently, one of the developed infectious 

COVID-19 therapies is plasma convalescence 
8therapy.  However, some COVID-19 survivors can 

only be plasma convalescence donors, although 20% 

of COVID-19 patients having mild symptoms in 

Thailand did not have any IgG against SARS-COV-2 
9after two weeks of the onset symptoms.  

According to Long et al., there is a significant 

difference in antibody levels to SARS-COV-2 

between patients whose severe and non-severe 
10symptoms.  Another research has argued that 

asymptomatic COVID-19 patients have a lower IgG 
11than symptomatic patients in the acute phase.  Thus, 

the measurement of antibody formation in any 

individuals infected with SARS-COV-2 is necessarily 

performed to determine the immunity state. Based 

on the background above, the objective of this 

research was to determine the difference in antibody 

responses in COVID-19 patients based on the 

disease severity.

METHODS 

The research was a retrospective study with a 

cross-sectional design. A sampling method in the 

analysis was performed by collecting data from 

COVID-19 patients based on the result of the RT-PCR 

test when treated in Bethesda Hospital, Yogyakarta 

from July 2020 to June 2021 and fulfilled the inclusion 

criteria. The inclusion criteria were SARS-COV-2 
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confirmed patients determined with RT-PCR test 

results with age ≥ 18 years old and a complete 

medical record taken from electronic medical 

records and Laboratory Information System (LIS).

The severity of disease in this study was classified 

into the non-severe and severe groups. The        

non-severe group consisted of mild and moderate 

symptoms of COVID-19, while the severe group 

consisted of severe and critical COVID-19 symptoms. 

In addition, the severity of COVID-19 in this study 

was based on a diagnosis by a medical doctor and 

blood oxygen saturation ≤ 93. Data of antibody 

SARS-COV-2 determined by Chemiluminescence 

immunoassay analyzer (CLIA) (Mindray, China) and a 

complete medical record comprising diagnostic 

criteria with the severity were used. The result was 

reported reactive if the cut-off index/COI ≥ 1 for IgM 
12and ≥ 10 U/mL for IgG.  The data were then 

statistically analyzed using SPSS version 22, 

independent T-test, and p-value <0.05 was 

considered as significant. All antibody SAR-COV-2 

from 100 patients were statistically analyzed using an 

independent T-test based on severity (non-severe vs. 

severe), and then each specific group with a time of 
th th ththe measurement of antibody ≤ 7  day, 7  -14  day 

thand > 15  day of symptoms onset (non-severe vs. 

severe). Approval of ethical eligibility was obtained 

from the Health Research Ethics Committee of 

Bethesda Hospital, Yogyakarta, with No. 99/      

KEPK-RSB/ VII/20. 

RESULTS AND DISCUSSIONS

A total of 100 COVID-19 patients with age ≥ 18 

years old were involved as respondents in this study, 

consisting of 51% non-severe and 49% severe 

COVID-19. Table 1 shows that most respondents 

were female (58%), and their age range was between 

50 and 64 (39%). Mortality during hospitalization was 

reported in 22% of patients with severe COVID-19. 

The characteristic of respondents in our study was 

almost similar to another research in Makassar, 

which also found that most of the research subjects 

were female (52.4%) with age ranging from 30 to 49 
13years (50.8%).

The research demonstrated a different response 

of antibodies characterized by IgM and IgG levels 

from both COVID-19 patient groups. The IgM and 

IgG levels in the non-severe group were relatively 

lower than the severe group, with p<0.05 (Table 2). 
9-11This result was in line with previous studies.  The 

explanation related to this finding has yet to be 

elucidated; however, the currently believed 
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Table 1. Characteristic of 100 COVID-19 patients 

based on the severity of disease

Characteristic 
           Severity of Disease  

                                                                     

Non-severe          Severe             
Total 

     n:51                  n:49 
  (%) 

Age (years) 

18-49    23             10       33 

50-64   14             25           39 

≥ 65   14             14        28 

Gender 

Male (%)  23             19    42 

Female (%)   28             30    58 

Mortality               0             22                    22 

hypothesis stated that this might be due to a robust 

inflammation response in the severe state, including 
9B lymphocytes producing antibodies.  In addition, 

another research indicated that titer antibody IgG in 

the non-severe can delay the formation or has low to 
14moderate level.

Table 2. IgM and IgG antibody responses to      

SARS-COV-2 based on the severity of the 

disease

Antibody   Non-severe   Severe                             p 
SARS-COV-2                    (n:51)                            (n:49) 

IgM                         1.39             4.45    0.001 
                              

IgG            13.7 124.92 0.000 

(0.09-16.64)

(0.00-355.64)

(0.07-18.59)

(0.18-295.92)
Median (minimum-maximum

An antibody formed as a response to SARS COV-2 

infection was also determined by the time of 

antibody measurement since the symptom onset in 

the symptomatic patient. Long et al. argued that the 

median of seroconversion occurrence on IgM and 
10IgG formation was 13 days after symptom onset.  

However; Liu et al. stated that IgG and IgM 
rdantibodies were not formed on the 0-3  day since the 

symptom onset, but IgM and IgG were formed since 
th th 15the 4  day and the 7  day, respectively.

This study found that reactive IgM and IgG       

were not formed in 18 COVID-19 patients of the           

non-severe group and 6 COVID-19 patients whose 

antibodies were measured more than 15 days from 

the symptom onset. Similarly, seroconversion was not 

found in 5 COVID-19 patients of the severe group. 

Three of those 5 COVID-19 patients were tested in the 

first week, and 2 COVID-19 patients were tested 
th thwithin the 8 -14  day since the first symptom. 

Another study found that 20% of patients with mild 

symptoms showed no detectable IgG antibodies 
9more than two weeks after symptoms onset.
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 This research found no detectable antibody 

caused by the earlier measurement after the onset of 

symptoms, such as the first week. Therefore, it was 

suggested that the body did not initiate the strong 

response that no reactive antibody to SARS COV-2 

was produced.  

Table 3. IgM and IG antibody responses to SARS 

COV-2 based on the severity of disease 
thand measurement of antibody ≤ 7  day of 

symptoms onset

    
Non-severe Severe                              p SARS-COV-2 

Antibody              (n:20)              (n:15) 

IgM                  0.82 3.83          0.117 
                       

IgG                                 2.49 39.685 0.067 

(0.09-8.75)

(0.17-163.34)

(0.07-7.45)

(0.18-295.29)
Median (minimum-maximum)

Table 4. IgM and IgG antibody responses to SARS 

COV-2 based on the severity of disease and 
th thmeasurement of antibody 7  -14  day of 

symptoms onset
                      

Non-severe     Severe        pSARS-COV-2 
Antibody           (n:18)               (n:21) 

IgM                           2.05 5.835 0.382 

                        

IgG                                  88.1 103.975 0.889 

 

(0.11-14.94)

(0.00-355.64)

(0.11-18.59)

(0.24-294.01)
Median (minimum-maximum)

Table 5. IgM and IgG antibody responses to SARS 

COV-2 based on the severity of disease and 
thmeasurement of antibody >15  day of 

symptoms onset

Non-severe  Severe       pSARS-COV-2 
Antibody (n:13)              (n:13) 

IgM        0.21 7.00 0.010 
      

IgG                                   1.07  198.19         0.001 
 

(0.09-16.64)

(0.00-205.27)

(0.46-13.49)

(7.13-293.62)
Median (minimum-maximum)   

Based on Tables 3, 4, and 5, there were different 

responses in both the non-severe and severe groups 

based on the measurement result of the            

SARS-COV-2 antibody using the CLIA method. The 

antibody levels in the non-severe group were 

relatively lower than the severe group; however, a 

significant difference was only found in respondents 

with antibody measurements≥  15 days (Figures 1 

and 2).

This study also showed that some patients in the 

non-severe group had a robust IgM antibody 

thresponse from the measurement of antibody ≤  7  
th th thday, 7  -14  day, and > 15  day of symptoms onset 

(Figure 1). Two patients in the nonsevere group had 

strong IgG antibody response from the measurement 
th th thof antibody ≤ 7  day and 7  -14  day of symptoms 

onset (outliers in Figure 2). Similarly, Liu et al. pointed 

out that a robust antibody formation might be found 
thin some patients with mild cases starting on the 9  

day from the symptom onset. Their study also 

showed that some patients with mild disease tended 

to develop faster peak IgM antibody responses 
15compared with those with severe disease.
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Figure 1. Profile of IgM response to SARS-COV-2 

based on the severity of disease and time 

of measurement after symptom onset

Figure 2. Profile of IgG response to SARS-COV-2 

based on the severity of disease and time 

of measurement after symptom onset
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The description related to the findings of this 

research was probably due to the different times of 

antibody testing between one subject with others 

since this study merely used secondary data. The 

formation of antibody concentration towards   

SARS-COV-2 was highly dependent on the time of 

measurement between the symptom onset and 
16patients' serum collection.  Moreover, the different 

response of the antibody formation towards     

SARS-COV-2 in any individual was related to 

immunity status and affected by age and 
15comorbidity.  The use of semi-quantitative 

measurement of SARS-COV-2 antibody using the 

CLIA method remains the limitation of this study. 

CONCLUSIONS AND SUGGESTIONS

The IgM and IgG response in the non-severe 

group was lower than in the severe group in this 

study. It was mainly found in antibody testing carried 

out 14 days after the symptom onset of COVID-19. 

Therefore, further research investigating the 

antibody of SARS-COV-2, particularly antibody 

neutralizing S1-receptor binding protein, was 

necessarily required.
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