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Background: The Coronavirus disease 2019 (COVID-19) caused by SARS-CoV-2 (Severe Acute Respiratory 
Syndrome Coronavirus 2) created an emergency situation experienced by the world.

Objective: To compare the antibody status after SARS-CoV-2 infection in male and female patients.

Methods: This cross-sectional study was conducted in the Department of Biochemistry and Molecular Biology, 
BIRDEM General Hospital, from July, 2020 to June, 2021. A total of 154 patients (age 18 – 70 years) infected 
by SARS-CoV-2 were enrolled for this study. Among them, 78 were male and 76 were female. The study 
subjects were non-vaccinated. For this study, serum IgG level was measured by the automated analyser. For 
statistical analysis, the Mann Whitney U test was done.

Results: the age distribution of male and female patients. The age group of 50-59 years comprised most of the 
male patients in comparison to the female study group. Patients with hypertension, diabetes mellitus were more 
prone to SARS-CoV-2 infection in both groups. Here male patients had more positive history of comorbidities 
than female patients. Mann-Whitney U test was done to analyze the data which revealed presence of 
significantly higher IgG in female patients. Here, p <0.02 which was fairly statistically significant. 

Conclusion: The antibody level of female patients was significantly higher than that of male patients after 
SARS-CoV-2 infection. 
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The Coronavirus disease 2019 (COVID-19) is a 
pandemic situation experienced by the world. It is 
caused by Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) which is an enveloped 
single stranded RNA virus of Coronaviridae family 
and Orthocoronaviridae sub family.1 It has four 
structural proteins: spike (S), envelope (E), membrane 
(M) and nucleocapsid (N) proteins. The spike protein 
facilitates viral entry into host cells by binding to a 
host receptor through the RBD in the S1 subunit. 

Afterwards, viral and host membranes fuse through 
the S2 subunit.2 Body immune system responses to a 
pathogen with both innate and adaptive immunity. 
One aspect of the adaptive immunity is humoral 
response that features the production of antibodies 
recognizing specific antigens.3 S1 and S2 subunits of 
the viral spike protein act as antigen. After 
immunological reaction anti-S1, anti-S2 IgG are 
produced within the body.4 People in Central Europe 
were much more affected than people in East Asia in 
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comparison to the numbers of cases and deaths due to 
SARS-CoV-2.5  The idea about serological findings 
after 30 days in non-severe disease remain limited and 
conflicting. Several follow-up studies of hospitalized 
patients in Sweden had reported about the 
development of IgG in majority of patients.6 An 
experimental study in Italy noticed non-hospitalized 
subjects developed lower antibody titer compared to 
patients in Intensive Care Units (ICU). The highest 
levels of IgG antibody was associated with severe 
disease. The persistence period of IgG antibodies in 
circulation was not well defined but within a month 
after being COVID-19 negative, antibody titer was 
half then before.7 A case control study investigated 
that the concentration of IgG was lowest in early 
disease stages but raised at 15 days of post illness. 
Moreover the IgG concentration reached peak during 
21-25 days after illness as 16.5 μg/mL, and stayed at a 
comparatively high concentration 11.4 μg/mL until 
31-41 days in hospital admitted patients.8 A single 
center study in Iran reported majority of cases were in 
the age group of 50 to 60 years of old. The 
male-to-female ratio was 1.93:1. Male gender, older 
age, history of comorbidities like hypertension, 
diabetes mellitus were the important risk factors. 
Male patients within age group 50 to 60 year and with 
comorbidities are in vulnerable condition in case of 
SARS-CoV-2 infection.9 SARS-CoV-2 infected male 
patients aged 50 years or more were associated with 
15.4-folds significantly increased risk of mortality.10 
A Retrospective observational study in India reported 
that patients with T2DMwere more likely to be 
negative for anti-SARS-CoV-2 antibodies than those 
without DM. Impaired sero conversion could 
theoretically increase the risk of re infections in 
patients with DM.11 The noticed expanded 
seriousness and mortality of COVID-19 pneumonia 
with hyperglycaemia was not the aftereffect of a 
hindered humoral reaction against SARS-CoV-2. 
Produced IgG was related with a noteworthy 
defensive impact with diabetes.12 Increasing age, 
male gender, hypertension, diabetes, and 
cardiovascular diseases adversely affect viral 
clearance.13 Another study reported that COVID-19 
positive hypertensive patients deteriorated more 

rapidly than non-hypertensive group.14 However there 
are limited idea about the duration of persistence of 
antibody after infection, IgG level in patients with 
co-morbidities like hypertension, diabetes etc and is 
there any re-infection within the interval. So far 
literature review reveals scarce of relevant 
co-relational study in Bangladesh. We need to know 
about the quantitative antibody status of male and 
female patients after SARS-CoV-2 infection .

The study of antibody level after SARS-CoV-2 infection 
may give idea about any difference of immunological 
protection between male and female patients.

Methods

This cross-sectional study was conducted at 
Department of Biochemistry and Molecular Biology, 
BIRDEM General Hospital, Shahbag, Dhaka from 
July, 2020 to June, 2021. A total of 154 study 
subjects, who had confirmed COVID-19 and 
recovered (78 male patients were taken as group I and 
another 76 female patients were taken as group II). In 
this study, 84 patients were treated in hospital and 70 
patients were treated at home. Inclusion criteria for 
both group I and II were RT-PCR positive for 
SARS-CoV-2 within last 3 to 6 months, age 18 to 70 
years.  Vaccinated patients against SARS-CoV-2 
virus, pregnancy, lactation, chronic liver and renal 
disease, history of heart failure, any malignancy, any 
immunosuppressive disorders and radiation therapy 
were the exclusion criteria for both groups. 
Institutional Review Board (IRB) of BIRDEM 
Academy, Shahbag, Dhaka approved the research 
protocol. A structured questionnaire and data sheet 
were prepared for this research including all the 
variables of interest. Blood sample was collected by 
maintaining all aseptic precautions. The serum was 
separated from individual sample and stored at -56ºC. 
Estimation of serum IgG was performed at the 
Department of Biochemistry and Molecular Biology, 
BSMMU and assessed by Chemiluminescent 
Microparticle Immunoassay (CMIA) using Abbott 
Allinity i Autoanalyzer (USA).

Collected data were entered, checked and edited (to 
remove the outliers) with the help of the Statistical  



Package for Social Sciences (SPSS) software, version  
26 and analysed. The data were expressed as 
frequency and percentage, mean ± SD for normally 
distributed data or median (inter-quartile range) for 
data not normally distributed. The Mann-Whitney U 
test was done to compare IgG status between male 
and female SARS-CoV-2 infected patients. p value ≤
0.05 was considered statistically significant.

Results

A total of 154 study subjects, who were infected 3 to 
6 months ago, were enrolled for this study. The mean 
± SD age of male patients was 45.98±13.05 and 
female patients was 46.36±13.22 years. It was 
observed that males needed hospital support in 
comparison to the females (Table-I).

Table I: Grouping of the SARS-CoV-2 infected study 
subjects on the basis of Home and hospital treatment 
(n=154)

Table-II showed age, gender and habitats of the study 
subjects. Many of the SARS-CoV-2 infected patients 
were distributed in the age group 50-59. In this study, 
except 18 study subjects, all were from suburban area.

Table-II: Demographic characteristics of the study 
population (n=154)

Table-III showed the age distribution of male and 
female patients. The age group of 50-59 years 
comprised most of the male patients in comparison to 
the female study group.

Table-III: Age distribution of the study population 
(n=154)

Table-IV showed distribution of comorbidity among 
the study population. Patients with hypertension, 
diabetes mellitus were more prone to SARS-CoV-2 
infection in both groups. Here male patients had more 
positive history of comorbidities than female patients.

Table-IV: Distribution of the respondents by 
comorbidity (n=154)

Mann-Whitney U test was done to analyze the data 
which revealed presence of significantly higher IgG 
in female patients. Here, p <0.02 which was fairly 
statistically significant (Table-V).

Table V: Distribution of the respondents according to 
IgG (AU/ml) status (n=154)

Data were expressed as median (Inter Quartile Range, 
IQR).
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 Male Female 

Hospital treated 64(82.10%) 20(26.30%) 

Home treated 14(17.90%) 56(73.70%) 

Total 78 76 

Variables  No. of patients (n)  Percentage (%)  

Age group (years)   

20-29 26 16.90 
30-39 25 16.20 
40-49 29 18.80 
50-59 50  32.50 
60-70 24 15.60 

Gender   
Male 78 50.60 
Female 76 49.40 

Habitat   
Urban 136 87.7 
Suburban 18 11.7 

Results are expressed as  frequency (n) and 
percentage (%)

Age group (years) Male (n=78)  Female (n=76) 

20-29 12 (15.40%) 16 (21.10%) 

30-39 13 (16.70%) 19 (25.00%) 

40-49 17 (21.80%) 15 (19.70%) 

50-59 28 (35.90%)* 09 (11.80%) 

60-70 08 (10.30%) 17 (22.80%) 

Total 78 (100.0%) 76 (100.0%) 

Specific of comorbidity 
of the patients   

Male  

(n=78) 
Female  

(n=76) 

HTN, DM 18(23.10%) 15(19.70%) 

DM 31(39.7%) 14(18.40%) 

HTN 18(23.1%) 21(27.60%) 

None 11(14.10%) 26(34.20%) 

Total 78(100.0%) 76(100.0%) 

 Male (n=78) Female (n=76) p-value  
Median with  range 
of IgG (AU/ml) 

720.90  
( 314.0-2620.50) 

1858.00 
(484.20-5046.60) <0.02

* 



Discussion

This cross-sectional study reported that male patients 
needed hospital support after SARS-CoV-2 infection. 
There was difference between the number of home 
and hospital treated patients regarding gender. Gomez 
et al. observed  that rate of hospital admission after 
SARS-CoV-2 infectio was higher in male patients.15 
This finding was also in aggrement with a recent 
study in Italy done by Vahidy et al. The study reported 
17% males needed hospital support and as compared 
to females were 14.6%.16  

In this current study, the participants within age group 
50-59 years were more infected. This result was 
consistent with Nikpouraghdam et al. a recent study in 
Iran. The study reported that the majority COVID-19 
infected patients were in the age group of 50 to 60 
years old.17

It was observed that most of the male patients had 
previous history of comorbidity. On the other hand 
female patients showed less history of comorbidity. A 
retrospective cohort study in Peru mentioned that 
65.31% were male in the study. More frequency of 
diabetes mellitus (21.95%) and hypertension (21.68%) 
were recorded among the patients.18 A systemic review 
and meta analysis reported that male patients, age more 
then 50 years, or had history of comorbidities were 
significantly associated with increased risk of mortality 
after SARS-CoV-2 infection.19

This cross-sectional study identified a discrepancy in 
SARS-CoV-2 IgG status in male and female patients. 
The amount of antibody produced by female patients 
reported fairly significant difference than that of male 
patients. In a study Zeng et al. observed that female 
patients had high concentration of serum SARS-CoV-2 
IgG antibody in comparison to male patients. It was 
also reported that in early phase of infection the 
generation of IgG was stronger in female patients.20 

Conclusion

The antibody level of female patients was 
significantly higher than that of male patients after 
SARS-CoV-2 infection. 
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