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1. INTRODUCTION 

Autoimmune diseases are the third most common illness 

category, after cancer and heart disease, affecting 

approximately 8% of the population.
[1,2]

 Previously, 

autoimmune diseases were considered to be rare but, 

through rigorous epidemiological studies, have now been 

shown to affect 3–5% of the population, with 

autoimmune thyroid disease and type I diabetes (T1D) 

being the most common autoimmune diseases. There are 

nearly 100 types of autoimmune diseases causing various 

types of immunological dysfunction, some of which 

affect just one organ, such as primary biliary cirrhosis 

(PBC), and some of which affect multiple organ systems, 

such as systemic lupus erythematosus (SLE).
[3]

 In the 

United States, autoimmune diseases are among the 

leading causes of death in young and middle-aged 

women.
[4]

 

 

Women are more prone to autoimmune diseases than 

men, with a female-to-male ratio of approximately 10:1 

to 1:1 [except Crohn’s disease, with a ratio of 1:1.2].
[5]

 A 

number of differences have been reported between 

countries and ethnic groups that live in the same area and 

are at risk of specific autoimmune diseases. However, 

the pattern may not be consistent across autoimmune 

diseases. Certain ethnic groups might have a higher risk 

for some autoimmune diseases, while others may have a 

lower risk.
[6]

 Natural polyreactive monoclonal antibodies 

(autoantibodies), which are derived from healthy 

subjects, bind to different antigens in a dose-saturable 

manner and to varying degrees.
[7]

 These antibodies bind 

different antigens based on two types of epitope 

recognition
[8,9]

, i.e., Recognition of the same or similar 

epitopes within the context of different antigens, or 

Recognition of different epitopes within the context of 

different antigens. The majority of natural autoantibodies 

are produced by (CD5+) B-1 cells. These B-1 cells 
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exhibit enhanced antigen presentation ability
[10]

 and play 

an important role in the production of pathogenic 

autoantibodies in rheumatoid arthritis, Sjogren's 

syndrome, primary antiphospholipid syndrome, and 

systemic lupus.
[11]

 Eighty percent of patients with active 

SLE have antibodies directed against dsDNA.
[12]

 IgG 

antibodies are quite specific for SLE and are thus being 

used as diagnostic markers.
[13,14]

 Although there is much 

information regarding IgG in the pathogenesis of SLE, 

the role of IgM antibodies is less established.
[15]

  

 

Studies showed that IgM antibodies against dsDNA were 

common in SLE, as well as in rheumatoid arthritis, 

Sjogren’s syndrome, and autoimmune liver diseases.
[16]

 

In normal adult murine or human serum, IgG natural 

antibodies can be observed when serum IgM has been 

removed or diluted.
[17-20]

 A pathogenic IgG autoantibody 

induces a compensatory increase in IgM antibodies.
[21]

 

Pathogenic mechanisms unique to autoimmunity include 

antibodies against cell surface receptors that affect their 

function (i.e., myasthenia gravis), while in other 

autoimmune diseases, we can identify the same 

mechanisms involved in microbial defense (i.e., cell 

surface binding and lysis).
[22]

 Any time an antibody 

responds to a soluble antigen, immune complexes are 

produced and cleared from the circulation by monocyte 

phagocytes.
[23]

 The deposition of immune complex in the 

tissue as a cause of tissue damage is a common factor in 

SLE.
[24]

 

 

In COVID-19 infection, there is an increase in virus-

specific IgM during the acute phase, followed by an 

increase in virus-specific IgG later on.
[25]

 In most of the 

patients, after 10 days of onset of symptoms, IgG or IgM 

antibody levels against SARS-CoV-2 nucleoprotein (NP) 

or receptor-binding domain (RBD) increased.
[26]

 Another 

study found that SARS-CoV-2 virus-specific IgG peaked 

17–19 days after the onset of symptoms, while virus-

specific IgM peaked 20–22 days after the onset of 

symptoms. Another interesting observation was that the 

IgG and IgM levels in critically ill patients were higher 

than in mildly ill patients. Most severely ill patients 

showed cytokine storms, which are marked by high 

levels of pro-inflammatory cytokines in the serum. 

Additionally, IgG, IgM, and IgA specific antibodies 

against SARS-CoV-2. In COVID-19, high levels of acute 

phase reactants correlate with more severe disease.
[27]

 In 

outpatient and inpatient settings, ESR is the most 

commonly used laboratory test. In this study, we aimed 

to investigate the prevalence of autoimmune diseases and 

compare the roles of IgG and IgM in autoimmune 

diseases and severe covid-19 infection. 

 

2. MATERIALS AND METHODS 

The study was conducted at Continental Hospitals 

Hyderabad, Telangana, India. It was a retrospective, 

descriptive, observational study conducted over the 

course of six months. A total of 67 subjects participated 

in this study, and they were split into two groups: 37 

patients with autoimmune diseases, and 30 patients with 

severe COVID-19 infection. Patient data can be obtained 

through medical records. In our study, participants were 

divided into two groups based on inclusion criteria - 

Patients with autoimmune disorders (GROUP-I) and 

patients with severe cases of COVID-19 (GROUP-II). 

Infants and neonates were excluded. The study was 

started after the permission from the hospital authorities. 

In order to carry out the study, a patient profile form was 

designed, and all the relevant data were recorded in it 

from the case files and lab reports of the patients. The 

patient profile form was designed to include all the 

variables which were required for the study. Statistical 

analysis was carried out using the statistics software 

version 2007. All data was entered and saved to 

Microsoft Excel 2016 and data cleaning was carried out 

by professional statistician using SAS Software. The data 

was presented in the form of tabular columns and 

graphical representations. Chi-square test, Fisher’s exact 

test, independent t- test, One-Way ANOVA were 

performed. There were no ethical issues as present study 

was a retrospective study based on existing patient 

medical records. 

 

3. RESULTS 
This observational retrospective study was done among 

67 patients in tertiary care hospital in Hyderabad. In this 

study, the total study population was divided into two 

groups –  

● Patients diagnosed with at least one autoimmune 

disease (Group I). 

● Patient diagnosed with non-autoimmune (infectious) 

disease i.e., Severe COVID-19 patients in our study 

(Group II). 

Infants and neonates are excluded from our study. 

 

3.1. Demographics 
The demographic features of the study patients are 

demonstrated in the following tables along with 

graphical representation. 

 

3.1.1. Age 
The age distribution of Group I and Group II are 

tabulated as follows –  

 
Fig. 1: Graphical representation of age distribution. 
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The statistically significant difference was found in the 

age between group I and group II patients. Autoimmune 

diseases are most common between 20-40 years of age 

whereas, non-autoimmune disease (severe COVID-19) is 

most common within the age group of 50-80 years with a 

P value of 0.0008. 

 

3.1.2. Gender 
The gender distribution of the Group I and Group II 

study participants is tabulated and represented as follows 

– 

Table 1: Gender distribution. 

Gender 
Group I Group II 

P Value 
FREQ % FREQ % 

Male 7 19 23 77 
<0.0001 

Female 30 81 7 23 

 

The statistically significant difference exists in the 

gender between group I and group II patients. 

Autoimmune diseases are most common in females 

whereas severe COVID-19 is most common in males 

with a significant P value of <0.0001. 

 

3.2. Prevalence of autoimmune diseases 
The prevalence of autoimmune immune diseases in the 

study population is graphically represented as follows –  

 

 
Fig. 2: Graphical representation of the frequency of 

autoimmune conditions in the study population. 
 

Rheumatoid arthritis (51%) is the most common 

autoimmune disease seen in this study population, 

followed by Systemic Lupus Erythematosus (51%) and 

Mixed Connective Tissue Disorder (16%), which is then 

followed by Myositis(8%) and Lupus Nephritis(5%), and 

Sjogren’s syndrome(3%) being the least common 

autoimmune disease in the subjects. 

 

3.3. Subjective findings  

3.3.1. Complaints  
The common complaints which were experienced by the 

Group I (Autoimmune disease) patients and Group II 

(severe COVID-19 disease) patients are tabulated and 

graphically presented as follows –  

 

 
Fig. 3: Graphical representation of complaints 

experienced by group I patients 
 

The common complaints experienced by the Group I 

patients are in the following order – Joint pain (as most 

of the subjects in our study population were diagnosed 

with RA), fever (27%), weakness (24%), weight loss 

(22%), swelling of joints (22%), rashes (14%), and hair 

loss (8%). 

 

 
Fig. 4: Graphical representation of complaints 

experienced by group ii patients 
 

The common complaints which are experienced by the 

Group II patients are in the following order – Fever 

(93%), SOB (57%), myalgia, (43%) headache (33%), 

loss of smell(17%), dry cough(13%), and nausea(7%). 
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3.4. Objective findings 

3.4.1. Evaluation and comparison of igg levels 

between group i and group ii patients 
The IgG levels are compared within the two groups by 

means of standard deviation. The comparison of IgG 

levels between Group I and Group II are tabulated and 

graphically presented as follows – 

Table 2: Comparison of IgG between group I and 

group II  

Variable Group I Group II P Value 

Minimum 1980 1620 

<0.0001 Maximum 2950 2150 

Mean ± SD 2435±282.6 1825±161 

 

The table and graph stated above indicate that significant 

difference was seen in the mean of IgG between group I 

and group II patients. The IgG levels were found to be 

significantly higher in autoimmune diseases when 

compared with that of non-autoimmune diseases 

(infections) with a P value of <0.0001. 

 

3.4.2. Evaluation and comparison of IgM levels 

between group I and group II patients 
The IgM levels between the two groups are compared by 

means of standard deviation. The comparison of IgM 

levels between the Group I and Group II are tabulated 

and represented by means of graph as follows –  

 

Table 3: Comparison of IgM between group I and 

group II. 

Variable Group I Group II P Value 

Minimum 280 220 

<0.0001 Maximum 550 330 

Mean ± SD 453.7±67.42 269.7±29.53 

 

The significant difference was seen in the mean of IgM 

between group I and group II patients. IgM levels were 

found to be significantly higher in autoimmune diseases 

when compared with that of non-autoimmune diseases 

(severe COVID-19) with a P value of <0.0001. 

 

3.4.3. Evaluation and comparison of CRP and ESR 

between group I and group II patients 
The CRP and ESR levels are evaluated and compared 

between the two groups by means of standard deviation. 

The comparison of CRP and ESR levels between the 

Group I and Group II are tabulated and graphically 

represented as follows –  

 

Table 4: Comparison of CRP and ESR between group I and group II. 

Parameter Variable Group I Group II P Value 

CRP 

Minimum 5.10 12.68 

0.0035 Maximum 102.2 95.30 

Mean ± SD 29.06±3.31 45.57±4.45 

ESR 

Minimum 20 18 

0.8757 Maximum 150 82 

Mean ± SD 51.51±25.95 50.63±18.18 

 

The statistically significant difference was observed in 

the mean of CRP between group I and group II patients. 

The CRP was found to be significantly higher in Group 

II patients when compared with that of Group I patients 

with a P value of 0.0035. 

 

There was no significant difference observed within the 

mean of ESR between the two groups. The ESR was 

found to be very slightly higher in Group I patients when 

compared with that of Group II patients with a P value of 

0.8757. 

 

3.5. Effect of duration of disease on IgG levels 
The relationship between duration of disease and the 

levels of IgG of the two groups are tabulated and 

graphically represented as follows –  

 

Table 5: Effect of duration of disease on IgG levels between group I and group II. 

Group Duration of Disease 
IgG 

Mean ± SD 
P Value 

I 

≤ 1 year 2256±302.1 

0.0037 1-3 years 2383±181 

4-6 years 2641±281.3 

II 

11-15 days 1691±41.21 

<0.0001 
16-20 days 1716±95.18 

21-25 days 1977±91.60 

26-30 days 1988±94.32 

 

The statistically significant difference is observed 

between the duration of disease and the levels of IgG. 

The IgG levels increases as the disease progresses in 

both Group I and Group II patients with a significant P 

value of 0.0037 and <0.0001 respectively. 
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3.6. Effect of duration of disease on IgM levels 
The relationship between duration of disease and the 

levels of IgM are demonstrated by means of standard 

deviation of the two groups, which are tabulated and 

graphically represented as follows –  

 

Table 6: Effect of duration of disease on IgG levels 

between group I and group II. 

Group 
Duration 

of Disease 
Mean ± SD P Value 

I 

≤ 1 year 442.8±55.27 

0.0840 1-3 years 434.2±67.06 

4-6 years 488.8±66.13 

II 

11-15 days 255±23.30 

0.0102 
16-20 days 254.4±21.86 

21-25 days 288.6±27.34 

26-30 days 290±29.66 

 

There is no significant difference observed in IgM levels 

as the disease progresses in Group I patients with a P 

value of 0.0840 whereas, within Group II patients, a 

significant difference exists within the IgM levels with 

the progression of disease with a P value of 0.0102. 

 

3.7. Commonly prescribed medications in group I 

patients 

 
Fig. 5: Graphical representation of drugs prescribed 

in group I patients 
 

The most common drug which is prescribed for 

autoimmune condition include Hydroxychloroquine 

(78%, followed by Prednisolone (49%) and 

Methotrexate(30%), which is then followed by 

Azathioprine(11%), Methyl prednisolone(11%), 

Sulfasalazine(11%), and Mycophenolate mofetil( being 

the least prescribed drug. 

 

5.8. Commonly prescribed medications in group II 

(covid-19) patients 

 
Fig. 6: Graphical representation of drugs prescribed 

in group II patients. 
 

The most commonly prescribed drug for the management 

of severe COVID-19 disease include Methyl 

prednisolone (77%), followed by Remdesivir (70%), 

which is then followed by Dexamethasone (30%), 

Tocilizumab (20%), and prednisolone (7%). 

 

4. DISCUSSION 
In this study, the patients were divided into different age 

groups. In group I patients, the autoimmune disease is 

most common between the age group of 20-29 years 

(30%), followed by the age group of 30-39 years (27%). 

Studies done by other scientists strongly suggest that the 

onset of autoimmune disease most commonly occur 

during early adult life i.e., 15-40 years of age.
[28]

 In this 

study, it is also clear that autoimmune diseases occur 

more frequently in females (81%) when compared to 

males (19%). The study conducted by researchers in 

2014 suggest that increased immune reactivity in females 

might predispose them to develop autoimmune disease 

and gender differences in autoimmune disease may 

follow a female bias.
[29]

  

 

In group II patients, the severe COVID-19 infection is 

most commonly observed within the age group of 50-80 

years (69%), predominantly effecting male patients 

(77%). A systematic review and meta-analysis done in 

2020 by other researchers reveal that COVID-19 male 

patients over the age of 50 years are at increased risk of 

severe disease and mortality when compared to female 

patients.
[30]

 

 

In this study, the study data reveals that RA (51%) is the 

most commonly diagnosed autoimmune disease in the 

study population, followed by SLE (16%) and MCTD 

(16%). The population-based study on autoimmune 
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diseases conducted in Italy (2012) by other researchers 

show that autoimmune thyroiditis is the most common 

disease, followed by RA, psoriasis, and SLE.
[31]

 

 

The common complaints observed in group I patients 

include – joint pains (41%), fever (27%), weakness 

(24%), weight loss (22%), joint swelling (22%), rashes 

(14%), and hair loss (8%). The study conducted by 

various researchers reveal that the clinical manifestations 

experienced by the patients with autoimmune disease are 

disease specific. The study conducted by other 

researchers reveals that fatigue, fever, arthralgias, 

malaise, headache or weight loss are the common 

symptoms associated with SLE.
[43]

 One study conducted 

by other researchers demonstrate that joint pains, 

morning stiffness, joint swelling are the common 

symptoms associated with RA.
[32]

 

 

The common complaints observed in group II patients 

include – fever (93%), SOB (57%), myalgia (43%), 

headache (33%), loss of smell (17%), dry cough (13%), 

and nausea (7%). The studies conducted by various 

researchers demonstrated that dry cough, fever, fatigue, 

SOB are the common manifestations associated with 

COVID-19 (33-35). 

 

The IgG and IgM levels are found to be higher in 

autoimmune diseases when compared with that of non-

autoimmune diseases (infections) with a P value of less 

than 0.0001. The study conducted in 2016 by researchers 

stated that autoreactive IgG and IgM levels are most 

commonly elevated in autoimmune diseases such as 

SLE, and RA. Another study on COVID-19 patients 

demonstrate that IgG levels peak after 17-19 days of 

symptom onset whereas, IgM peaks approximately after 

20-22 days of symptom onset. 

 

In this study, the CRP levels are found to be significantly 

higher in group II patients when compared with group I 

patients. One study conducted in 2020 on COVID-19 

patients suggest that CRP act as one of the strongest 

predictors of severe inflammation and respiratory failure. 

The study conducted in 2019 on the role of CRP in 

autoimmune diseases stated that CRP act as potential 

biomarker of inflammation but low levels of CRP are 

observed in SLE despite tissue inflammation and disease 

exacerbations. 

 

In this study, the statistically significant difference in the 

levels of ESR was not observed between group I and 

group II patients. The mean of the ESR levels is found to 

be equivalent in both autoimmune diseases and severe 

COVID patients. The study conducted in 2020 on 

COVID patients suggest that ESR is positively 

associated with severity of COVID-19. The study 

conducted by other researchers on autoimmune diseases 

stated that CRP and ESR are not the specific markers of 

inflammation for the diagnosis of autoimmune diseases. 

The levels of ESR increases in most of the patients with 

autoimmune diseases whereas, in some patients, the 

levels of ESR may be normal even if there is serious 

inflammation noted in that patient. 

 

It is noted that IgG increases as the disease progresses in 

both group I and group II patients whereas, there is no 

significant difference observed in IgM levels of group I 

patients. Conversely, IgM levels increases as the disease 

progresses in group II patients. One study conducted on 

COVID patients in 2020 for the detection of antibodies 

post infection suggest that antibody tests might have an 

important role in detecting previous SARS-COV-2 

infection. The study conducted by other researchers on 

antibodies in autoimmune diseases suggest that 

antibodies are directly related to the severity of the 

disease. Another study on autoimmune diseases 

demonstrates that due to the presence of low levels of 

IgM natural antibodies, the autoreactive IgG antibodies 

increases.  

 

In this study, the drugs which are commonly prescribed 

for the group I (autoimmune diseases) patients include – 

Hydroxychloroquine (78%), prednisolone (49%), 

methotrexate (30%), azathioprine (11%), methyl 

prednisolone (11%), sulfasalazine (11%), mycophenolate 

mofetil (5%). The study conducted by other researchers 

on the drugs which are used commonly for the 

autoimmune condition states that hydroxychloroquine is 

the potential drug for the management of systemic 

autoimmune diseases such as SLE, RA, Sjogren’s 

syndrome despite that it causes severe retinal toxicity 

even at low dose frequencies. Corticosteroids play an 

important role in inducing remission and management of 

autoimmune diseases. Methotrexate and sulfasalazine are 

most commonly used in the treatment of RA. 

Azathioprine is used in the management of MCTD 

(Mixed connective tissue disorders). Mycophenolate 

mofetil is gaining importance in recent times in the 

management of SLE patients. 

 

The drugs which are commonly prescribed for the 

treatment of group II patients (severe COVID-19) in this 

study are as follows – Methyl prednisolone (77%), 

remdesivir (70%), dexamethasone (30%), tocilizumab 

(20%), prednisolone (2%). The study conducted on the 

use of corticosteroids in COVID patients suggest that 

corticosteroids may have a beneficial effect in reducing 

short term mortality and severity in COVID patients.  

 

In another study conducted on the use of remdesivir in 

COVID patients states that this drug does not prove to 

provide beneficial effect in severely affected patients 

despite its wide use. There is not much evidence 

regarding the use of monoclonal antibodies such as 

tocilizumab in COVID patients, but it is now prescribed 

in severely ill patients. 

 

5. CONCLUSION 
In view of analysed data, we observed that Autoimmune 

diseases are more common in females whereas, severe 

COVID-19 infection is more common in males. RA is 
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the most common autoimmune diseases noted in our 

study population, followed by SLE and MCTD. The 

common complaints observed in patients with 

autoimmune diseases include joint pains, fever, 

weakness, weight loss, and joint swelling whereas, the 

complaints experienced by the patients diagnosed with 

severe coronavirus disease include fever, SOB, myalgia, 

headache, loss of smell, dry cough, and nausea. It is also 

observed that IgG and IgM levels are elevated in 

autoimmune disease when compared with severe 

COVID-19. The CRP was higher in patients with severe 

coronavirus disease whereas, ESR was found to be 

equivalent in both autoimmune disease and severe 

coronavirus disease. This study shows that increase in 

the immunoglobulin levels i.e., IgG and IgM are 

observed with the progression of disease in both 

autoimmune disease and coronavirus disease. The most 

common medications which are prescribed in 

autoimmune diseases include Hydroxychloroquine, 

prednisolone, and methotrexate whereas, the most 

common medication prescribed to patients with severe 

COVID-19 include Methyl prednisolone and remdesivir. 

 

Hence, we conclude that autoimmune diseases are more 

prevalent in women of child-bearing age. IgG and IgM 

levels were found to be increased with increase in 

severity in both autoimmune disease and coronavirus 

disease. Hence, IgG and IgM antibody test may be useful 

as effective predictors in diagnosis and severity of 

autoimmune disease and severe coronavirus disease. 
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