
www.ijcspub.org                                        © 2022 IJCSPUB | Volume 12, Issue 3 August 2022 | ISSN: 2250-1770 

IJCSP22C1122 International Journal of Current Science (IJCSPUB) www.ijcspub.org 9 
 

COVID-19 INFECTION FAVOURS 

INDIVIDUALS WITH LOW IGE LEVELS 

STAYING INDOORS COMPARED TO THOSE 

WITH OUTDOOR EXPOSURES. 
 

 

 
1a Suvodip Chakrabarty, 1bAshoka Dey Chowdhury and 1c Chitta Ranjan Chowdhury. 

 

 

Abstract: 

Although currently, the incidence rate of COVID-19 is declining across the countries, the threat of further surge cannot be ignored, 

simply because several countries are now experiencing a sudden rise of sub-variants of Omicron, BA.4 and BA.5. Factors related 

to a high incidence rate of COVID-19 infection include immunity. Therefore, investigation regarding the interrelationship between 

immunity and the incidence rate of COVID-19 infection in a population is a need of the hour for proper management of the disease. 

Our focus on IgE has importance in terms of the compromised respiratory system because many of the COVID-19 positive cases 

suffer from respiratory diseases. The current study included 141 cases, of which 86 were COVID-19 positive, and 55 were COVID-

19 negative (p < 0.001). The COVID-19 positive patients had a lower level of IgE than the COVID-19 negative cases (mean IgE 

index was 1.1056 for COVID-19 positive patients and 4.8243 for COVID-19 negative patients). Moreover, those cases who lived 

in an unventilated accommodation continuously 8 hours a day for at least 2 days had a higher incidence of COVID-19 infection 

compared to those who did not stay continuously in an unventilated accommodation for the same duration (p < 0.001). COVID-19 

negative cases with ILI (influenza-like illness) showed no significant difference between those who remained confined (n=27) and 

those who were not confined (n=28) for the same duration.    
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Introduction:  

 

The COVID-19 infection still remains a threat to the community, the emergence of mutant species of Omicron variety is reported 

at many centres across the globe and continues to infect many countries1,2. The standard measures to stop and control the 

transmission of this virus have been effective to a larger extent, and vaccination has a major role -  not only in primary prevention 

but also in reducing the risk of severity of complications, especially among the subjects with comorbidities3. In many countries, 

influenza-like illness (ILI) was considered a red-flag sign, mimicking COVID-19 infection, hence management of ILI had 

importance during COVID-19 pandemic periods4. Various pharmacotherapeutics were used in the management of the infection5. 

Innate and acquired immunity in the evolution of COVID-19 infection along with immunoglobulins is an essential requirement for 

maintaining immunity, including the immunoglobulin IgE. Evidence indicates an association between IgE and influenza virus7.  

Importantly, the level of IgE has a role and that may affect the susceptibility and severity of respiratory tract infections by the 

viruses8. There is an interdependency between IgE level and the exposures to the environment, ie., confinement of the patients in-

door versus out-door9. There are explanations regarding this mechanism. The immunocompetent cells which include CD4+ and 

CD8+ T lymphocytes and corresponding B lymphocytes interact with IL-2, IL-4, IL-6, IL-10, TNF-α, and IFN-γ produced by Th 

and Tc upon activation with virus-infected cells10. IL-4 producing follicular helper T cell (Tfh) and Th2 cells in the respiratory tract 

lymph nodes helps in sustained IgE production in individuals, who are exposed to allergens12. The T and B memory cells are 

increased in both influenza and COVID-19 infections and can be seen in infected individuals specifically within the tonsils in 

COVID-19 infected patients13. On the other hand, B lymphocytes, in response to virus-infected cells, may act as antigen-presenting 

cells to CD4+ and CD8+ T cells which in turn, get involved in IgE production through the path described above14. Therefore, the 

present pilot study in India aimed to elucidate any interrelationship between the incidence rate of COVID-19 infection, and the level 

of serum IgE between two groups of patients: (i) those who were confined to an unventilated environment for 8 hours a day at a 

stretch for 2 days, and (ii) the group who was not confined for that same duration. Confinement has been reported to play a role in 

a higher incidence of COVID-19 infections, hence we have the same objective in our study 15,   16.  
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Objectives:  

To compare the serum levels of IgE among patients with Influenza-like illnesses (ILI) with and without COVID-19 between two 

groups, (i) those who stayed indoors for a period of 8 hours a day, continuously for 2 days, and (ii) those who did not stay indoors 

for the same period.  

 

Research Question:  

Does the level of serum IgE relate to COVID-19 infection in a population who lives in a confined environment, i.e., indoors?    

 

 

Materials & Methods: 

 

Patients/subjects:   

Group 1:  Patients (confirmed or suspected COVID-19 cases) who were confined at home or office for a period of 8 hours a day, 

continuously for 2 days. 

 

Group 2:  Patients (confirmed or suspected COVID-19 cases) who were NOT confined at home or office for a period of 8 hours a 

day, continuously for 2 days.  

 

Laboratory investigations: 

   

Rt-PCR test. 

COVID-19 was confirmed by rtPCR test in laboratories approved by the Indian Council of Medical Research (ICMR)17.  

 

Serum IgE.  
Serum level of IgE:  

It was measured as per the manufacturer’s protocol of electrochemiluminescence immunoassay (ECLIA) using the following 

instruments - semiautomated and automated Radiance ELISA plate reader, Biorad; Micro Lab Instruments, Erba Lisa -Trans Asia; 

Cobas e411, Roche; Access 2, Beckman Coulter; Maglumi 800, Snibe diagnostics18, 54, 55, 56,   .  

 

Serum IgE index:  

Results for serum IgE were expressed as “IgE index” in the study. The method was standardized by checking the variation in the 

range of IgE and calculated with the measured value of IgE of the patients divided by the upper limit of serum IgE, within the 

testing range of the kits used. For example, if a patient's calculated value of serum IgE was 345 IU/ml, and the test range was 50-

100 IU/ml, then the IgE index was 345 ÷ 100 = 3.45. The IgE values of various test kits were seen to have the upper limits of 100, 

114, 150, 158, 160, 188, 190, 200, 240, 295, 345, 378 and 400. Hence, the concept of IgE index was used arbitrarily with 

standardized values used for the accuracy and consistency of the results in this study. 

 

Patient cohort:  

Patients who attended the private clinics with varied complaints during the period between April 2020 and May 2022, such as 

respiratory illness, fever, cough, myalgia, diarrhoea, anosmia and ageusia, were advised for rtPCR investigation for confirmation 

of any COVID-19 infection and considered for the study. All patients who had the above-mentioned ailments suffering for at least 

2 days and had a history of close contact with ILI cases, were included for contact tracing and quarantine measures during the first 

pandemic period of the COVID-19 infection. The measures complied with the existing standard regulatory protocol of that time.   

 

Selection criteria: 

Inclusion criteria: Patients who had asthma, atopic conditions, allergic rhinitis and upper respiratory tract illnesses, hypertension, 

diabetes, chronic organ diseases, and surgical and post-surgical patients without organ transplant surgeries, were included in this 

study. 

 

Exclusion criteria: Biopsy-proven cancer, immunosuppressive condition of the cases, who had an organ transplant and were under 

medications, and patients who had a history of blood transfusion during the last 3 months were excluded from this study. Also, the 

patients who were admitted during this period with moderate to severe disease and required oxygen inhalation, non-invasive 

ventilation, and who were taking remdesivir / favipiravir or tocilizumab were not included in this study as well.  

Results:  

COVID-19 and Comorbidity: 

Table 1 shows patients who visited the out-patient clinic during the study period. Males presented more in number than females 

(n=75 males against 66 females). There were more COVID-19 positive patients on the list than COVID-19 negatives (n=86 positives 

against 55 negatives). Hypertension was the most common comorbidity (n=82) followed by diabetes (n=17). The least frequent 

comorbidities were detected as asthma (n=7) and COPD (n= 2).  

 

Confinement status by infection and gender:  

No significant difference was observed by gender among the COVID-19 positive cases, i.e., 42 males and 44 females, but the 

difference was significant in the COVID-19 negative cases i.e., 33 males, and 22 females. Among the COVID-19 negative cases, a 

smaller number of females were recorded with ILI, indicating that, the males had a propensity to suffer from ILI, irrespective of 

confinement status, i.e., staying indoors, or outdoors. The difference in confinement status was insignificant (27 indoors and 28 

outdoor patients) in the COVID-19 negative group, while the difference was significant (60 indoors and 26 outdoor patients) in the 

COVID-19 positive group [Tables 3, 4].  
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COVID-19, ILI and confinement status:   

Table 2 and 4 shows indoor and outdoor patients by gender. More males were seen in the COVID-19 negative group, and more 

females in the COVID-19 positive group.  

 

Table 3 shows the distribution of patients in the COVID-19 positive group. More patients were seen indoors compared to those who 

stayed outdoors for at least 8 hours a day (69.77% indoors and 30.23% outdoors).  

 

Table 4 shows more males in the COVID-19 negative ILI positive group (60%). However, in terms of outdoor and indoor 

distribution, there was not much difference ( ie., outdoors 28 and indoor 27 patients).  

 

Table 5 shows not much difference in the incidence of ILI without COVID-19 (27 indoor patients and 28 outdoor patients), but 

more females were affected with ILI indoors (n=18 of 27) than outdoors (n=4 of 28). Males were more affected with ILI in this 

group who stayed outdoors (n=24 of 28) than those who remained indoors (n=9 of 27).  

 

Table 6 compares indoor and outdoor incidence rates of COVID-19 infection. More patients were confined in this group (60 indoor 

patients out of 86). Here also, more females were noted in the indoor group (n=39 of 60) while more males were found in the 

outdoor group (n=21 of 26).   

Tables 5 and 6 showed a greater proportion of outdoor male patients. On the other hand, within the indoor group, there were more 

female patients. This may indicate the greater distribution of females who stayed in confined accommodation compared to the 

number of males. Moreover, 61.7% of the patients in the study group (87 of 141) remained indoors for at least 8 hours a day, 

indicating a general tendency to avoid public exposure during pandemic periods.   

 

 

Table 1. Distribution of patients who visited the physician’s out-patients clinic. 

 

Total Number of patients  n = 141 

Age group 18 – 85 years  

Total Males 75 

Total Females  66 

COVID-19 positive patients  86 

COVID-19 negative patients with influenza-like illness  55 

Hypertension only  82 

Diabetes only (Type 1 and 2 )  17 

Diabetes and hypertension  26 

Chronic kidney disease  2 

Chronic liver disease  1 

Atopic asthma  7  

Chronic obstructive airway disease  2 

No known illnesses as mentioned above  4 

 

 

 

Table 2. Table showing the proportion of patients in each group in the study. 

 

Total indoor patients   87 of 141 61.70% 

Indoor males  30 34.48% 

Indoor females  57 65.52% 

Total outdoor patients   54 of 141 38.30% 

Outdoor males  45 83.33% 

Outdoor females  9 16.67% 

 

 

 

Table 3. Table shows distribution of patients in the COVID-19 positive group. 

 

Cases   COVID-19 positive Percentage in positive group 

Males   42 48.84% 

Females   44 51.16% 

Outdoors   26 30.23% 

Indoors   60 69.77% 

Total  86  
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Table 4. Table shows the distribution of patients in the COVID-19 negative group. 

 

Cases  COVID-19 negative Percentage in negative group 

Males  33 60% 

Females  22 40% 

Outdoors  28 50.91% 

Indoors  27 49.09% 

Total           55  

   

 

 

Table 5. Table shows statistics on results of study in the COVID-19 negative group. 

       

COVID-19 negative Numbers 

Total indoors 27 

Total outdoors  28 

Indoor males  9 

Indoor females 18 

Outdoor males 24 

Outdoor females  4 

    

 

 

Table 6. Table shows statistics on study results in the COVID-19 positive group. 

 

COVID-19 positive  Numbers 

Total indoors 60 

Total outdoors  26 

Indoor males  21 

Indoor females 39 

Outdoor males 21 

Outdoor females  5 

 

 

 

 

    
 

Fig 1 .  Serum IgE Index was significantly higher in the COVID-19 negative group. 

X-axis = Serum IgE Index;  Y-axis = number of patients.  

Series 1 - 86 COVID-19 positive patients,  Series 2 - 55 COVID-19 negative patients. 
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Fig 2.  Serum IgE index was mostly similar in males and females in the COVID-19 positive group.** 

**X-axis = IgE Index, Y-axis = number of patients in the study group.      

Series 1 – 42 males,  Series 2- 44 females. 

 

 

                  
 

Fig 3 .  Males had a higher IgE index than females with ILI without COVID-19 infection. *** 
*** X-axis = IgE Index, Y-axis = number of patients in study group.   

Series 1 – 33 males,  Series 2 – 22 females.  

 

 
 

Fig 4.    Serum IgE was significantly higher in males without COVID-19 than with COVID-19****. 
****.X-axis = Serum IgE ,     Y-axis = number of patients. 

Series 1 – 33 males COVID-19 negative,  Series 2 – 42 males COVID-19 positive. 
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Fig 5. Serum IgE was significantly higher in females without COVID-19 than in those with COVID-19*****. 
***** X-axis = Serum IgE,     Y-axis- number of patients in the study group. 

Series 1 – 44 COVID-19 positive females,   Series 2 – 22 COVID-19 negative females. 

 

 

        Statistical inference: 

Student’s T-test and comparison on means calculations were used,  t-statistics were calculated to have a value of -5.934 in both 

groups, and the p-value was calculated as < 0.001 in both groups 19.  

 

    

Discussion:    

During the first pandemic period of COVID-19 infection i.e., from December 2019 to July 2020, a significant number of people 

suffered from various complications and varying levels of severity of the disease. During the period, several methods of detection, 

assessment, and treatment/management were attempted and introduced in many countries including India. Influenza-like illnesses 

(ILI) were a red flag sign of COVID-19, which was considered in many countries20. Importantly, the serum level of IgE was 

recorded in many centres across the countries as it was seen that IgE levels increased with IgM levels in the case of COVID-1921.  

Hence, our study aimed to find any correlation between clinical expression of COVID-19 infection and its interrelationship with 

serum level of IgE, and that was compared in two groups of cohorts (table1-4).  In this context, research papers were published 

elsewhere in terms of morbidity and mortality with chronic spontaneous urticaria in patients who received the anti-IgE drug 

Omalizumab22. Such an outcome inspired us to explore any direct effect of IgE, in relation to the confinement status and COVID-

19 23. 

 

The Influenza-like illness (ILI) can be defined as a fever of 100.4 Degree Fahrenheit for 10 days with a cough, ("WHO surveillance 

case definitions for ILI and SARI". WHO. Retrieved 11 March 2020)24.  In our study, we found similar symptoms of ILI, therefore 

we considered these criteria to identify cases of ILI irrespective of   COVID-19 status.  

 

The relevance of the primary immune mechanism needs some discussion in this context. B and T lymphocytes are primary mediators 

of innate immunity, along with Natural killer cells. CD4+ T helper cells type 2 (Th2) secrete IL4, IL5 and IL13 on interaction with 

antigen-presenting cells (APC) 25,. B lymphocytes, in response to virus-infected cells, sometimes act as antigen-presenting cells to 

CD4+ and CD8+ T cells26. IgE is an immunoglobulin secreted by plasma cells, a subset of B lymphocytes.  The flowchart goes as 

following: APC + Th2  IL4, IL13  plasma cell  IgE27.  

 

Activated B lymphocytes, through plasma cells, produce IgE, an immunoglobulin which might produce indirect evidence of cell-

mediated immunological reactions against virus-infected cells28.  

 

However, IgE has been discussed in almost all literature as an allergen-specific immunoglobulin. IgE is normally secreted from 

plasma cells as a result of some parasitic infection in our body as well as in response to some food allergens, pollen, bee stings and 

Churg Strauss syndrome29. On subsequent interaction with the allergen, the IgE epitopes cross-link with IgE receptors on target 

cells, resulting in the production and release of histamine and prostaglandins that induce various cardinal features of allergy 

including vasodilatation, contraction of smooth muscles of respiratory and gastrointestinal tracts and stimulation of some nerve 

endings in these regions30. The binding of IgE to receptors on target cells causes degranulation of mediators of inflammation from 

respective cells and the release of cytokines IL4, IL5 and IL13 which are anti-inflammatory in nature and may reduce the incidence 

of a cytokine storm. An increase in IgE levels corroborates with increased production of mucous in the respiratory tract and 

intestines, increased airway responsiveness and spasm, and increased intestinal motility that contributes to an attempt to expel the 

invading organisms31.  In our study, we detected similar symptoms in patients with increased IgE levels (Tables 3,4 and Figures 1-

4).  

 

The COVID-19 infection increases the production of IgE along with levels of IgG that continued to increase for 28 days, and over 

63 days the concentration remained steady. The study suggested that reducing IgE levels with omalizumab could be an effective 

treatment in managing COVID-19-related allergic reactions 32. We, however, investigated whether a high base level of IgE at the 

time of exposure had any protective role in ILI and COVID-19. 

 

Th2 polarization has been seen to be prevalent in allergic subjects, indicating a preventive role in some viral infections causing ILI 

through its specific cytokine production pattern (IL4 and IL5) 33.  
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Drugs commonly used as cough suppressants in ILI are antihistaminic and counteract the result of histamine released from mast 

cells upon the interaction of IgE and IgE epitopes or antigens. These have no effects on the release of IgE from plasma cells, so IgE 

levels may be considered independent of the effect of antihistaminic drugs or mast cell stabilizer drugs. Omalizumab is the anti-IgE 

monoclonal antibody used in various cases of allergic urticaria and topical asthma, which binds to high-affinity IgE receptors FcƐRI 

and prevents IgE to attach to specific ligands on the surface of mast cells34 . A study, interestingly, indicates that anti-IgE therapy 

did not prove deleterious in the treatment of COVID-19 infection35.  However, in our study, we found that high IgE in a pre-

infectious state had a protective value against the COVID-19 virus.  

 

 In our study, it was also seen that out of 55 COVID-19 negative patients with ILI, 33 were males and 22 females, indicating a 

predilection of ILI in male cases (Table 4). Attributable risks for the males getting flu may be due to the propensity of males to 

resume outdoor activities, the tendency to get infected from indoor infections (from a patient with ILI) or maybe various other 

genetic factors yet to be ascertained.  

 

Nevertheless, it has been reported elsewhere that females are more prone to symptoms when H1N1 is considered36. But there is 

inadequate information about the influence of influenza and association of COVID-19 so far.  In our study, it was found that 49.09% 

(n=27) were confined at home/office for at least 8 hours a day while the rest 50.91% of the patients (n=28) used to spend a significant 

time of the day outside their home/office. This data indicates ILI without COVID-19 infection had no predilection for patients in 

confined spaces only. Among the other group which comprised of COVID-19 positive patients, it was seen that 69.77% of patients 

(n=60 of 86) were confined at home or office for at least 8 hours a day, while 30.23% (n=26) remained outside their home or office 

for the same duration. This data indicated that more patients who tested positive for COVID-19 remained in confined places for at 

least 8 hours a day (Figures 1, 3, 4, 5). It has also been noted that 65% of females in the COVID-19 positive group and 66.67% of 

females in the COVID-19 negative group remained indoors during the pandemic crisis, indicating better compliance with rules and 

regulations advised by the government. Overall, COVID-19 seemed to affect those who remained indoors, probably acquired from 

those who carried it from outside. The virus seemed to affect those who had lower base levels of IgE (Figures 1, 4, 5).   

 

IgE index remained higher in the COVID-19 negative group than the COVID-19 positive group as indicated in the graphical 

representations (Figures 1, 3, 4, 5). A similar study indicated poor outcome in COVID-19 in IgE deficient individuals, that might 

corroborate with our results37. IgE index remained similar in males and females among those who tested positive for COVID-19 

(Figure 2) but was higher in males in COVID-19 negative group38 (Figure 3). As expected, males and females had a higher IgE 

index in COVID-19 negative group when compared to males and females respectively in the positive group (Figures 4, 5). It seems, 

the outcome of our study expressed a similar profile for Indian population but will need further investigation for a definitive 

conclusion before it can be considered as a pilot study.  

 

Human behaviour changed over time. From being quarantined to adopting a more carefree attitude, the projected path of the 

pandemic has taken a different way. During the festive season in October 2020 in the eastern part of India especially in Kolkata, 

the number of cases testing positive for COVID-19 went down39.  4069 new cases developed on 21st October, 3979 on 30th October 

and 2671 on 30th Nov 2020, and thereafter, to 119 on 8th February 2021. Gradually with the onset of flu season in India, the count 

of COVID-19 positive cases in West Bengal, India, increased to 19,488 on 8th May 2021, then declined sharply thereafter 

corroborating with the period of effectivity of mass vaccination. The count was 2788 on 18th June 2021 and 502 cases on 18th 

October 202139. The festive season of Durga Puja in Kolkata spanned between 21/10/2020 and 26/10/2020, and it was estimated 

that more than 7 million people were outdoors during this period considering COVID-19 restrictions which might have reduced the 

numbers from the usual 100 million as in the previous years 40. Hence, considering the pattern of movement of the people and their 

behaviour, we tried to relate to the fact that outdoor exposure even during the peak pandemic period of COVID-19 did not actually 

increase the number of cases. Therefore, we explain that COVID-19 has an inclination indoors and serum IgE levels remained 

relatively low in positive patients, which were substantiated by other study results41.  

 

Having said so it is too early to attribute a role of IgE in the evolution of novel coronavirus infection in human beings and further 

studies may be taken up to consider its importance in pandemics.  In our study, serum levels of IgE varied between two groups of 

patients in relation to their confinement status, and it is difficult to explain any possible reason for such a finding. 

 

 

Conclusion:  

From this study, it is concluded that the COVID-19 infection may relate to IgE level, in terms of exposure status (i.e., staying indoor 

or outdoor). The incidence rate of COVID-19 was higher among those who were confined (indoor) continuously 8 hours a day for 

2 days. On the other hand, the incidence rate of COVID-19 infection was low among those who had a higher level of serum IgE 

(Mean IgE index of 4.82).  

 

   

Recommendations:  
It will need further study to interrelate between the level of IgE and the status of confinement by demography and the severity of 

COVID-19 / ILI.  
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