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ABSTRACT
Objective: In our study, IgG and IgA antibodies were investigated by using the ELISA method, especially in healthcare workers (HCWs)
who were more likely to encounter infection as of June 2020, and it was aimed to determine the level of HCWs being affected by the
pandemic.
Methods: A total of 186 volunteer HCWs from different professions working in different departments were included in the study.
Serum was obtained by taking 5 mL of blood samples from the volunteers. The presence of IgA and IgG antibodies against the severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2) virus was investigated in the sera by using the ELISA method.
Results: The mean age of the participants in the study was 34.22 (67.85), and 71 (38.2%) were female. One hundred and eighty partici-
pants tested for SARS-CoV-2 IgA antibodies, and eight (4.4%) of them were found positive. One hundred and eighty-six participants
tested for SARS-CoV-2 IgG antibodies, and five (2.7%) of them were found positive. The highest antibody positivity was detected in the
intensive care unit and doctors.
Conclusion: At the end of the study, low seropositivity rates were found. However, the risk of infection in HCWs increased in proportion
to the continuation of the pandemic and the increase in cases. HCWs took the necessary precautions to minimize the infection. Investi-
gating the presence of antibodies in HCWs at regular intervals will help to calculate the risk among HCWs.
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INTRODUCTION
COVID-19 is an infectious disease caused by SARS-CoV-2
(severe acute respiratory syndrome coronavirus-2), which
appeared in Wuhan, China, in late 2019 and now causing
worldwide outbreak.1 The World Health Organization (WHO)
announced COVID-19 as a pandemic on March 11, 2020.2 As of
October 25, over 43 million cases and over 1 million deaths
occurred worldwide.3 The first case was reported on March 11
in Turkey. Until today (November 1), a total of 377,473/
14,125,157 (2.67%) confirmed cases, 10,326 deaths, and
325,486 recoveries were reported in Turkey.4

Currently, the detection of SARS-CoV-2 RNAs by using molecu-
lar methods is applied as a standard for the diagnosis of
COVID-19. In addition, reliable serological methods are needed
to identify people who are infected or have had the disease. As
a result of the last studies, serological tests based on the detec-
tion of antibodies specific for SARS-CoV-2 were identified.5–8 In
a study, receptor binding domain (RBD)-specific IgA, IgM, and
IgG kits showed 98.6%, 96.8%, and 96.8% sensitivity and 98.1%,
92.3%, and 99.8% specificity, respectively. After 4-10 days fol-

lowing the onset of symptoms, IgA showed the highest positive
diagnostic rate. After 11-41 days after the onset of symptoms,
both RBD IgA and IgG had the same positive diagnostic rate as
99.5%, while IgM was low.9

The main mode of transmission of COVID-19 occurs from
person to person.10 Healthcare workers (HCWs) are the most
important people for clinical monitoring of suspected or con-
firmed cases. For this reason, they contact with patients more
frequently and are more likely to get sick and spread the dis-
ease to other HCWs.11

Seroprevalence studies on HCWs can provide infection recently
or in the past. In addition, determining the frequency of infec-
tion among HCWs will help in identifying high-risk departments
and important for efficient use of HCWs.12

The aim of this study is to investigate the presence of antibod-
ies against SARS-CoV-2 of HCWs working at University Hospital
of Gaziantep during the pandemic and the effect of the disease
on profession groups and units.
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METHODS

Study Population
Doctors, nurses, laboratory technicians, radiology technicians,
assistant nurses, emergency medical technicians (EMT), and
cleaning staff who have been working at the University Hospital
of Gaziantep since the beginning of the pandemic were included
in this study. These HCWs were randomly and voluntarily
selected among the HCWs working in the emergency, infectious
diseases, radiology, pulmonary diseases and otolaryngology
departments, intensive care unit (ICU), and laboratory.

Serological Analysis
Five milliliters of the blood sample was collected from HCWs
who agreed to participate in the study. Sera samples were
stored until used. SARS-CoV-2 IgG and SARS-CoV-2 IgA antibod-
ies were detected in sera samples using a semiquantitative
anti-SARS-CoV-2 IgA and IgG enzyme-linked immunosorbent
assay kits (Euroimmun Medizinische Labordiagnostika, Lübeck,
Germany) with an automated device according to the manufac-
turer’s instructions. The results obtained were recorded for sta-
tistical analysis.

This study was performed after the ethical approval from Ethics
Committee of Gaziantep University and the Republic of Turkey
Ministry of Health (06.05.2020, 2020/165).

Participants in the study were informed about the study, and
their participation approvals were obtained.

RESULTS
Overall, 186 HCWs including seven different profession
groups, who have been working since the beginning of the
pandemic, participated in the study, in which 115 (61.8%)
were male and 71 (38.2%) female. The mean age of partici-
pants was 34.22 (67.85). In 186 participants, 64 (34.4%) were
doctors, 45 (24.2%) nurses, 31 (16.7%) laboratory technicians,
50 (26.9%) working in emergency department, 41 (22%) work-
ing in laboratory, and 32 (17.2%) working in ICU. Sixty-four
(34.4%) HCWs stated that they smoke. Thirty (16.1%) had
chronic diseases (respiratory disease, cardiovascular diseases,

diabetes mellitus, gastrointestinal diseases, etc.). Eighty-eight
(47.3%) HCWs stated that they experienced mild COVID-19
symptoms such as fatigue and malaise, sore throat, cough,
headache, and general pain, during the pandemic period, but
only three had a PCR test for severe symptoms (Table 1). They 107

Main Points

• Seroprevalence studies conducted on HCWs during the pan-
demic provide information on the extent to which the pan-
demic affected HCWs.

• In this study, we investigated the presence of SARS-CoV-2
IgA and IgG antibodies in HCWs working in units that can be
considered as risky for infection.

• Results of the study showed a low level of seropositivity in
HCWs.

• The department with the highest seropositivity was intensive
care. The profession with the highest seropositive rate was
doctors.

• Regular antibody screening of HCWs is important for both
providing information about the status of the epidemic and
the effective use of HCWs.

Table 1. Subject Characteristics

Sex

Male 115 (61.8%)

Female 71 (38.2%)

Age 34.22 6 7.85

Profession

Doctor 64 (34.4%)

Nurse 45 (24.2%)

Laboratory technician 31 (16.7%)

EMT 6 (3.2%)

Radiology technician 7 (3.8%)

Assistant nurse 24 (12.9%)

Cleaning staff 9 (4.8%)

Departments

Emergency 50 (26.9%)

Infectious diseases 25 (13.4%)

Pulmonary diseases 12 (6.5%)

Otolaryngology 15 (8.1%)

Laboratory 41 (22%)

Radiology 11 (5.9%)

ICU 32 (17.2%)

Smoking

Yes 64 (34.4%)

No 122 (65.6%)

Chronic diseases

Yes 30 (16.1%)

No 156 (83.9%)

Symptoms of COVID-19

Yes 88 (47.3%)

No 98 (52.7%)

Total 186 (100%)

EMT, emergency medicine technician; ICU, intensive care unit.
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have previously had the disease and confirmed by PCR. One
of them (33.3%) was working in ICU as a nurse, one of them
(33.3%) was working in laboratory as a technician, and one of
them (33.3%) was working in otolaryngology as a doctor. All
of these HCWs were found to be seropositive for both
antibodies.

The data obtained at the end of the study were evaluated
according to the manufacturer’s instructions as negative if ratio
<0.8, border if ratio �0.8-<1.1, and positive if ratio �1.1.

Hundred and eighty participants tested for SARS-CoV-2 IgA
antibodies. Of these, eight (4.4%), six (3.3%), and 166 (92.3%)108

Table 2. Results of IgA and IgG Tests

Result IgA IgG

Positive (ratio �1.1) 8 (4.4%) 5 (2.7%)

Border (ratio �0.8-<1.1) 6 (3.3%) 2 (1.1%)

Negative (ratio <0.8) 166 (92.3%) 179 (96.2%)

Total 180 186

Table 3. Seropositivity by Sex

Sex IgA* IgG

Positive Border Negative Positive Border Negative

Male 4 (3.5%) 4 (3.5%) 105 (93%) 3 (2.6%) 1 (0.9%) 111 (96.5%)

Female 4 (6%) 2 (3%) 61 (91%) 2 (2.8%) 1 (1.4%) 68 (95.8%)

*180 HCWs were evaluated for SARS-CoV-2 IgA.

Table 4. The Presence of Contact, Contact Time, and the Effect of PPE Use on SARS-CoV-2 Antibody Positivity

IgA* IgG

Positive Border Negative Positive Border Negative

Contact

Yes 161 (86.6%) 7 (4.5%) 6 (3.8%) 143 (91.7%) 4 (2.5%) 2 (1.2%) 155 (96.3%)

No 25 (13.4%) 1 (4.2%) – 23 (95.8%) 1 (4%) – 24 (96%)

Contact time

<2 minutes 10 (6.2%) – – 10 (100%) – – 10 (100%)

2-5 minutes 44 (27.3%) 2 (4.9%) 2 (4.9%) 37 (90.2%) 1 (2.3%) 1 (2.3%) 42 (95.4%)

>5 minutes 107 (66.5%) 5 (4.8%) 4 (3.8%) 96 (91.4%) 3 (2.8%) 1 (0.9%) 103 (96.3%)

PPE

Yes 117 (72.7%) 4 (3.5%) 3 (2.6%) 107 (93.9%) 1 (0.9%) 2 (1.7%) 114 (97.4%)

Partially 25 (15.5%) 1 (4.3%) 2 (8.7%) 20 (87%) 1 (4%) – 24 (96%)

No 19 (11.8%) 2 (10.5%) 1 (5.3%) 16 (84.2%) 2 (10.5) – 17 (89.5%)

*180 HCWs were evaluated for SARS-CoV-2 IgA.
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HCWs were detected for SARS-CoV-2 IgA as positive, border,
and negative, respectively. Hundred and eight six participants
tested for SARS-CoV-2 IgG antibodies. Of these, five (2.7%), two
(1.1%), and 179 (96.2%) HCWs were detected for SARS-CoV-2
IgG as positive, border, and negative, respectively (Table 2).

The SARS-CoV-2 IgA was positive in four of 113 (3.5%) male and
four of 67 female (6%) HCWs. SARS-CoV-2 IgG was positive in
three of 115 (2.6%) male and two of 71 female (2.8%) HCWs
(Table 3). No significant difference was found between male
and female in terms of SARS-CoV-2 positivity.

One hundred and sixty-one of 186 (86.6%) participants stated
that they had contact with a sample or patient (confirmed or
suspected), and it was determined that seven (4.5%) were posi-

tive for SARS-CoV-2 IgA and four (2.5%) were positive for SARS-
CoV-2 IgG. The contact time of the HCWs with the patient or
sample (confirmed or suspected) was determined: for <2
minutes, 10 of 161 (6.2%) participants had contact and all of
them were negative for both the antibodies; between 2 and 5
minutes, 44 of 161 (27.3%) had contact of which two (4.9%)
were positive for SARS-CoV-2 IgA and two (4.9%) were positive
for SARS-CoV-2 IgG; and for >5 minutes ,107 of 161 (66.5%)
had contact of which five (4.8%) were positive for SARS-CoV-2
IgA and three (2.8%) were positive for SARS-CoV-2 IgG. Of these
HCWs, 117 of 161 (72.7%) had full personal protective equip-
ment (PPE), 25 of 161 (15.5%) partially, and 19 of 161 (11.8%)
had no PPE, in which 4 (3.5%), 1 (4.3%), and 2 (10.5%) were pos-
itive for SARS-CoV-2 IgA and 1 (0.9%), 1 (4%), and 2 (10.5%)
were positive for SARS-CoV-2 IgG, respectively. A laboratory 109

Table 5. The Range of IgA Results According to Profession Groups and Departments

Departments Results

Professions

Doctor Nurse
Laboratory
technician EMT

Radiology
technician

Asst.
nurse

Cleaning
staff

Positive – 1 – – – – –

Emergency Border 1 1 – – – – –

Negative 19 14 – 6 – 5 3

Positive 1 – – – – – –

Infect. dis. Border 1 – – – – – –

Negative 6 11 – – – 6 –

Positive 1 – – – – – –

Pulmonary dis. Border – – – – – – –

Negative 3 2 – – – 2 1

Positive 1 – – – – – –

Otolaryngology Border 1 – – – – – 1

Negative 9 2 – – – 1 –

Positive – – 1 – – – –

Laboratory Border – – – – – – –

Negative 8 – 28 – – – 1

Positive – – – – – – –

Radiology Border – – – – – – –

Negative 3 – – – 7 – 1

Positive 1 1 – – – 1 –

ICU Border – – – – – 1 –

Negative 9 12 – – – 6 1

EMT: emergency medicine technician; ICU: intensive care unit.
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technician was positive for both the antibodies despite not
making contact (Table 4).

The department with the highest SARS-CoV-2 IgA positivity
was in the ICU (three of 32, 9.4%), and the positive HCWs had
different professions. In the radiology department, no HCW
with SARS-CoV-2 IgA positive was found. The profession with
the highest SARS-CoV-2 IgA positivity was doctors (four of
eight, 50%) and they do not work in the same department
(Table 5). The department with the highest SARS-CoV-2 IgG
positivity was in the otolaryngology department (two of five,
40%) and both were working as doctors. In the radiology,
emergency, and pulmonary diseases departments, no HCW
with SARS-CoV-2 IgG positive was found. The profession with
the highest SARS-CoV-2 IgG positivity was doctors (three of
five, 60%) (Table 6).

DISCUSSION
In our study, we found that the seropositivity prevalence of
both the antibodies was low in HCWs. The SARS-CoV-2 IgA
seropositivity rate was higher than that of SARS-CoV-2 IgG.
Likewise, in the border value range, SARS-CoV-2 IgA was
higher than that of SARS-CoV-2 IgG. As a result of some stud-
ies, the seropositivity rates of SARS-CoV-2 antibodies on HCW
were found to be at low levels. For example, Korth et al.13

found a lower level of SARS-CoV-2 IgG positivity in their study
on 316 HCW (5/316, 1.6%). In another study conducted in
China, 18 of 105 (17.14%) HCWs who contacted four confirmed
patients were found to be seropositive.14 As a result of the
study conducted in a large study group in Sweden, 410
(19.1%) HCWs were found to be positive for SARS-CoV-IgG.15 In
the study conducted by Garcia-Basterio et al.,16 54 of 578
HCWs were found to be seropositive, and a higher level of110

Table 6. The Range of IgG Results According to Profession Groups and Departments

Departments Results

Professions

Doctor Nurse
Laboratory
technician EMT

Radiology
technician

Asst.
nurse

Cleaning
staff

Positive – – – – – – –

Emergency Border – – – – – – –

Negative 20 16 – 6 – 5 3

Positive 1 – – – – – –

Infect. dis. Border 1 – – – – – –

Negative 6 11 – – – 6 –

Positive – – – – – – –

Pulmonary dis. Border – – – – – – –

Negative 4 3 – – – 4 1

Positive 2 – – – – – –

Otolaryngology Border – – – – – – –

Negative 9 2 – – – 1 1

Positive – – 1 – – – –

Laboratory Border – – 1 – – – –

Negative 8 – 29 – – – 2

Positive – – – – – – –

Radiology Border – – – – – – –

Negative 3 – – – 7 – 1

Positive – 1 – – – – –

ICU Border – – – – – – –

Negative 10 12 – – – 8 1

EMT, emergency medicine technician; ICU, intensive care unit.
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SARS-CoV-2 IgA (8.1%) and SARS-CoV-2 IgG (7.6%) was found.
In addition, they detected 6.2% positivity of SARS-CoV-2 IgM.
When the effects of SARS-CoV-2 IgA and IgG positivity on sex
were examined, no significant difference was observed (P >
.05). Xu et al.,17 in their seroprevalence study on a study group
including HCWs, stated that there was no significant difference
in seropositivity rates between sexes. Rudberg et al.15 found
that there was no difference between seropositive and sero-
negative individuals in terms of sex as a result of their studies.
These results showed that both sexes were equally likely to be
infected.

No significant difference was observed for both SARS-CoV-2
IgA and IgG between departments and seropositivity (P > .05).
While the department with the most SARS-CoV-2 IgA positive
HCW was ICU, it was otolaryngology for SARS-CoV-2 IgG. This
may be because the virus affects the respiratory tract, and this
department directly contacts the nose and throat of the
patients. In the radiology department, all HCWs were negative
for both the antibodies. Iversen et al.,18 as a result of their stud-
ies, showed that HCWs working in a dedicated COVID-19
department had a higher seroprevalence compared to other
departments.

There was no significant difference in seropositivity for both
SARS-CoV-2 IgA and IgG among professional groups (P > .05).
However, the doctors reported most positivity among the
HCWs who were positive for both the antibodies, while the
EMT and radiology technicians were all negative for both the
antibodies. However, this situation showed that the risk level of
the professions with close and continuous contact, as in depart-
ments, is higher than the others. As a result of the research con-
ducted by Chen et al.,14 seven of 17 doctors who contacted
four patients were found to be positive. In other studies, it was
found that those working in the frontline or high and
intermediate-risk groups in the hospital had higher seropreva-
lence than others.13,18

There was also no significant difference between the use of
PPE and contact with the patient or sample (confirmed or sus-
pected) and seropositivity (P > .05). However, the full use of
PPE and the reduction in contact time significantly reduced the
rate of seropositivity as it reduced the possibility of infection. In
addition, these measures reduced the transmission of infection
from the HCW to HCW.

CONCLUSION
In our study, we investigated the rate at which HCWs encoun-
tered COVID-19 at the beginning of the pandemic. Although
the rates were found to be low at the end of our study, as the
number of sick individuals in the community increases, the risk
of infection in HCW will increase. Therefore, we think that
HCWs should be more careful in their fight against the virus. In
addition, we think that antibody tests will be effective in
detecting seroprevalence in healthcare professionals and the
community.
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