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Abstract 
 

The factors that influence SARS-CoV-2 antibody development are currently unknown. This study aims to detect these factors in 

COVID-19 patients who have recovered. ELISA was used to measure IgG and IgM levels in 188 serum samples. The results 

showed that 94.03% of patients had IgG and 5.22% had IgM. IgG concentrations peaked at 6 months after infection, while IgM 

concentrations peaked at 8 months after infection. This study revealed that the fever, joint, and muscle discomfort had the greatest 

percentages of 75% and 27.9%, respectively, with a significant association with IgG. There is a correlation between IgM and 

conjunctivitis at P <0.01. IgG and IgM levels correlate with age (15-35years). The varied levels of IgG and IgM have a distinct and 

visible effect on the overall clinical symptoms, with or without a correlation. The understanding of several biological and 

serological factors in patients who have recovered may be useful in this effort. 
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Introduction 

 
Despite the emergence of new strains, coronavirus remains a 

menace to the world (Dawood, 2022). Thousands of people 

died as a result of the damage, and many more experienced 

physiological alterations (Guan et al., 2020). Furthermore, 

some of the restored individuals experienced long-term 

problems (Abou-Ismail et al., 2020). 

 

The clinical manifestations of COVID-19 infection range from 

asymptomatic carriers to acute respiratory distress syndrome 

and numerous organ failures. Immune function may be crucial 

in SARS-CoV-2 infection. Antibodies are essential 

components of the immune response to viral infections. 

Serological testing has far-reaching consequences for 

epidemiological studies, therapies, and vaccine development 

(Kumar et al., 2021). 

 
Several serological techniques have been developed to detect 

IgG and IgM against viral proteins, however, these tests face 

the same issues of delayed positive host immune function and  

 

 

cross-reactivity to other coronaviruses. The lack of a standard 

laboratory diagnosis algorithm might thus significantly 

impede the design of epidemiological surveys and therapeutic 

trials (Hu et al., 2021; Oztruk et al., 2020). 

 
Coagulopathy, which manifests as venous and arterial 

thromboembolism, leads to complications with poor results 

(Amir et al., 2020). The severity of the condition is connected 

to the number of neutrophils, lymphocyte qualification, 

lymphocyte proportion, and platelet count. Individuals 

infected with COVID-19 now have a greatly higher chance of 

getting a stroke (Tang et al., 2020; Gorbalenya et al., 2020). 

 
The purpose of this study was to detect the IgG and IgM levels 

in the serum of recovering people from COVID-19 using 

ELISA. The influence of antibody levels on the pathological 

symptoms associated with these people was neutralized. 
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Materials and Methods 

 
From October 2020 to March 2021, 92 blood samples were 

obtained for this study. After 4 months, 67 of these persons 

recovered from COVID-19, and 25 blood samples served as 

controls. The participants ranged in age from 17 to 75 years 

old. Patients' data and clinical symptoms that occurred 

throughout the infection and the concomitant diseases and 

therapy were also recorded. The IgG and IgM levels were 

detected using ELISA (American Accu-Bind Company). 

 
SPSS version 25 was used to perform statistical analysis on 

the results. The standard mean, standard error, and standard 

deviation were all calculated using (Descriptive analysis). 

Pearson test two details were used to derive significant 

correlations at P< 0.01 and P< 0.05. 

 
Results and discussion 

 
The ELISA approach was utilized to identify the presence of 

IgG and IgM in SARS-COV-2 samples, with a total of 67 

samples diagnosed. The test was performed on 25 samples of 

control who did not show any symptoms of illness, and 63 of 

them provided a positive result for IgG 94.03%. IgM was 

detected in 37 persons 55.22%, compared to 22 in control 

samples 88%. 

 
The people were separated into groups based on clinical signs, 

as shown in Table 1. 

 

Table 1. Clinical signs of the people under study and their 

percentages 

 

Clinical indications develop in persons during the outset of 

COVID-19 infection. Forty-eight participants were selected 

from those with a high content of IgG. The most relevant 

clinical symptoms were found four months after infection. In 

general, 75% of people had a fever, 72.91% had muscular and 

joint pain, 66.7% had a loss of smell and taste, headache 

54.16%, sore throat 41.7%, dry cough 37.5%, diarrhea 

33.33%, hard breathing 27.08%, and vomiting 8.33%. 

A study conducted on 100 persons in North Carolina, 

encompassing both sexes, recorded that the intensity of 

clinical symptoms ranged from mild to severe, with overall 

fatigue appearing to be the highest at 89%, headache at 77%, 

fever at 74%, and muscle pain 73% (Markman et al., 2021). 

This differs from the results obtained from this study. Another 

study was conducted on 62,000 verified COVID-19 cases. 

Clinical signs included fever at 87%, pneumonia at 82%, 

cough at 73%, and shortness of breath at 48% (Minh et al., 

2019). This is consistent with the findings of this 

investigation. Another study was undertaken in China, and the 

most common clinical signs were fever 83.3%, cough 60.3%, 

and fatigue 38.0% (Fu et al., 2020). 

According to several studies, the most common clinical signs 

of COVID-19 are fever, cough, and exhaustion, with 

congestion, runny nose, sore throat, and diarrhea being 

uncommon (Chen et. al, 2020; Li et al., 2020). 

Another study, which included 3062 individuals from China, 

looked at the clinical characteristics of COVID-19 patients. 

The following are the most common symptoms: fever 80.4%, 

weariness 46%, cough 63.1%, phlegm 41.8%, muscle pain 

33%, lack of appetite 38.8%, chest tightness (35.7%), and 

difficulty breathing 35% (Zhu et al., 2020). 

The average IgG concentration for the SARS-COV-2 virus for 

the three study periods and according to clinical symptoms is 

provided in Table 2. The highest level for the first period was 

39.22U/ml for diarrhea and 39.66U/ml for vomiting. In the 

second session, those who vomited had the greatest rate of IgG 

47.07 U/ml. Those suffering from conjunctivitis had the 

highest level in the third period 41.03 U/ml. 

There is a significant correlation between fever and headache 

cases at P< 0.01. Furthermore, at P< 0.05, there was a 

significant correlation between the loss of smell and taste, as 

well as heavy breathing in the third period. There was also a 

significant association between muscle and joint pain and IgG 

level at P< 0.05 in the third period. 

According to the clinical symptoms, the IgM level declined 

across the three periods. The highest level of IgM was seen in 

the first period among individuals with conjunctivitis at 19.52 

U/ml. In the second phase, those with conjunctivitis had the 

highest levels of IgM 19.15 U/ml. In the third phase, those 

suffering from sore throat had the highest IgM level 17.43 

U/ml, Table 3. 

At P< 0.01, there was a significant correlation between 

conjunctivitis cases and IgM levels in the first period. There 

was a significant correlation between headache instances and 

IgM level in the first period at P< 0.05, and the cases of 

muscle and joint pain with IgM level in the second period at  

 

 

Clinical symptoms Total No. No. of Infections % 

Fever 48 36 75 

Muscle and joint pain 48 35 72.91 

Loss of sense of smell 

and taste 

48 32 66.7 

Headache 48 26 54.16 

Sore throat 48 20 41.7 

Dry cough 48 18 37.5 

Diarrhea 48 16 33.33 

Hard breathing 48 13 27.08 

Vomiting 48 4 8.33 

Conjunctivitis 48 2 4.16 
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Table 2. IgG level for the three periods according to 

clinical symptoms. *: P > 0.05, ** P < 0.05 

*** P < 0.01 

P< 0.05. There were additional correlations found between the 

various clinical symptoms at P< 0.01, 0.05, Table 3. 

Table 3. IgM level for the three periods according to 

clinical symptoms. *: P > 0.05, ** P < 0.05 

*** P < 0.01 

Clinical 

symptoms 

IgG Concentration Rate (IU/ml ) 

IgG 4 M ±Std 

Error   

IgG 6 M ±Std 

Error 

IgG 8 M ±Std 

Error 

Fever 34.23 ± 1.91* 43.43± .780* 38.85 ± 1.48* 

Muscle and 

joint pain 

33.4± 1.92* 43.51 ± 

.740** 

39.19 ± 1.29* 

Loss of sense 

of smell and 

taste 

34.26 ± 1.83* 44.05 ± 0.80* 39.12 ± 1.34* 

Headache 33.7 ± 2.13** 43.56 ± .920* 38.93 ± 1.66* 

Sore throat 32.74 ± 1.90* 44.23 ± 0.79* 39.22 ± 1.27* 

dry cough 36.83 ± 5.71* 44.36 ± 5.71* 39.88 ± 5.71* 

Diarrhea 39.66 ± 2.37* 46.2 ± 1.2* 40.47 ± 2.2* 

hard 

breathing 

35.55 ± 2.53* 45.18 ± 1.38* 40.8 ± 1.60* 

vomiting 39.22 ± 7.85* 47.07 ± 1.42* 40.11 ± 6.56* 

Conjunctivitis 42.4± .590*** 43.01 ± 3.25* 41.03 ± .270* 

An American study of 113 persons recovering from COVID-

19 revealed correlations between high levels of antibodies 

against SARS-CoV-2 and the following clinical symptoms: 

fever, decreased appetite, abdominal pain, and diarrhea. Low 

antibody titers have been correlated to body aches, headaches, 

nausea, vomiting, chills and hard breathing, chest tightness, 

sore throat, loss of taste, and a runny or stuffy nose (Amjadi et 

al., 2021). 

Another study, with 6098 individuals in northeastern Italy, 

recorded that overall weakness, runny nose, and headache 

were the most prevalent symptoms (Stefanelli et al., 2021). 

Due to the vast number of samples, this result differs from 

ours. IgG positive was substantially related to loss of smell 

and loss of taste. Other symptoms, such as a sore throat, a 

headache, a runny nose, photophobia, and conjunctivitis, were 

not linked to IgG levels (Stefanelli et al., 2021). 

A study in Denmark comprised 350 people who had 

previously tested positive for RT-PCR. Fatigue, chest pain, 

loss of appetite, fever, shortness of breath, nausea, cough, 

diarrhea, and stomach pain were all positively and 

substantially correlated with IgG levels. Lack of symptoms, 

nasal congestion, pharyngeal pain, headache, muscle, and joint 

aches, and loss of smell and taste were not connected with low 

IgG levels (Hansen et al., 2021). IgM levels were found to be 

positively and significantly related to fever, hard breathing, 

general weariness, stomach pain, muscular pain, and cough. 

The absence of symptoms, nasal congestion, pharyngeal pain, 

headache, chest pain, nausea, vomiting, diarrhea, loss of smell, 

and taste were all associated with lower IgM levels. This 

emphasizes the relationship between clinical symptoms and 

the immunological response (Hansen et al., 2021). 

In humans, the antibody response to coronavirus infection 

correlates with illness severity. Coronaviruses linked to 

moderate disease (for example, HCoV-229E, HCoV-NL63, 

and HCoV-HKU1) produce temporary amounts of antibodies. 

Those that cause more severe diseases, such as SARS-CoV 

and MERS-CoV, elicit stronger and longer-lasting antibody 

responses (Sariol and Perlman, 2020). Because the clinical 

spectrum of SARS-CoV-2 infection spans from asymptomatic 

to lethal, induced antibody responses are variable (Klein et al., 

2020). 

Conclusions 

The varied levels of IgG and IgM have a distinct and visible 

effect on the overall clinical symptoms, with or without a 

correlation. This research probably discovered connections 

between antibodies for different periods of Coronavirus 

infection after recovery. 
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