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Abstract 
Introduction: Healthcare workers are at high risk for acquiring COVID-19 and transmitting it to the patients especially to cancer patients in 
whom the risk of severe COVID-19 is high. We determined the rate of COVID-19 infection among healthcare workers in an oncology hospital 
and their epidemiological characteristics.  
Methodology: Data of infected workers from March 11, 2020, to February 28, 2022 were obtained via Infection Control Committee COVID-
19 Surveillance Records and evaluated retrospectively. 
Results: During this period 58.34% of 2,355 workers were vaccinated with > 3 doses of COVID-19 vaccines. A total of 1,294 COVID-19 
attacks developed in 1,181 (50.14%) workers; mean age was 38.08 ± 9.52 years, 744 (63%) were female. Re-infection occurred in 112 (9.5%) 
workers. Source of infection in 858 attacks (66.31%) was unknown. Hospitalization was needed in 24 (2%) and intensive care unit admission 
in 1 (0.08%), no death occurred. In the first attacks, 587 (49.70%) were unvaccinated; in re-infections 66 (58.92%) were ≥ 3 doses vaccinated. 
Hospitalizations were predominantly in the pre-Delta period (16/24: 66.7%, p < 0.05). Re-infections occurred mostly in the Omicron variant 
period (p < 0.05). Relationship between hospitalization and male gender, age ≥ 50 years, "doctor" profession and presence of chronic diseases 
were significant (p < 0.05). 
Conclusions: During the study period, half of the healthcare workers in our hospital developed COVID-19 infection of whom 9.5% re-infected, 
predominantly during the Omicron variant period. Our findings highlight the importance of taking preventive measures and administering 
booster vaccine doses even after initial vaccination/infection. 
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Introduction 

Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2), the causative agent of Coronavirus 
disease 2019 (COVID-19), has infected more than 500 
million people worldwide and caused more than 6 
million deaths (as of May 1, 2022) since its emergence 
in Wuhan, China in late 2019 [1]. On the days when the 
pandemic was declared, the first case of COVID-19 was 
detected in Turkey (March 11, 2020) and the first death 
was recorded on March 15, 2020 [2].  

SARS-CoV-2 is transmitted through respiratory 
droplets, aerosols generated during medical procedures, 
and contact with surfaces contaminated with secretions 
of patients [3]. For the viral transmission routes, the risk 
is higher at home, workplace, and hospitals where there 
is close and frequent contact with the patient. 
Healthcare workers (HCWs) are at the frontlines in the 
war against COVID-19 and are at high risk of 
contracting the disease and transmitting the virus to 

patients and colleagues through close contact [4]. 
Before the introduction of COVID-19 vaccines, 14% of 
the COVID-19 cases reported to the WHO were among 
HCWs [5]. Especially in the early days of the pandemic, 
many HCWs lost their lives due to the difficulties in 
obtaining protective equipment and the lack of effective 
vaccines [6]. The most critical ways of protection from 
this infection in HCWs are the appropriate use of 
protective equipment, early diagnosis, isolation, and 
vaccination [5].  

Our center is an oncology training and research 
hospital where patients with hematological and solid 
organ malignancies are followed and treated. The 
COVID-19 infection of the HCWs attending to 
oncologic patients who are prone to infections brings 
the risk of transmission to these unique patients. It has 
been reported that oncologic patients have a high risk 
of severe COVID-19, admission to intensive care units, 
and death [7]. Since the pandemic was declared, all 
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personnel in our hospital have been provided with 
periodic training on COVID-19 symptoms and 
protective measures. They have been strongly 
recommended to apply to the pandemic outpatient 
clinic for SARS-CoV-2 PCR testing when suspicious 
symptoms develop.  

This study was carried out to determine the rate of 
symptomatic and SARS-CoV-2 PCR-positive COVID-
19 infection among HCWs in our hospital and evaluate 
epidemiological characteristics of them since the 
pandemic's beginning. The clinical course of the 
disease, source of infection, vaccination status, and 
development of COVID-19 re-infections were 
evaluated. 

 
Methodology 

This study evaluated HCWs of our hospital who had 
SARS-CoV-2 PCR positive symptomatic COVID-19 
between March 11, 2020, and February 28, 2022. 

Since the beginning of the pandemic, the SARS-
CoV-2 PCR results of HCWs, with the decision of the 
Infection Control Committee of our hospital are 
followed daily by the nurses and physicians appointed 
for COVID-19 surveillance from the Public Health 
Management System (online). HCWs with positive 
PCR results are followed up during the isolation period 
through the online tracking system if they are 
hospitalized or by phone if they are being followed at 
home and their information is recorded in the 
surveillance follow-up form. HCWs who met the 
confirmed case definition of COVID-19 from 
surveillance records were evaluated retrospectively. 

 
Definitions 
Healthcare worker 

Any individual working in the hospital. 
 

Confirmed case 
The presence of at least two of the suspected 

symptoms of COVID-19, per the guidelines of the 
General Directorate of Public Health of the Turkish 
Ministry of Health (prepared per the definitions made 
by ECDC and WHO) or the presence of at least one of 
these symptoms alongside a history of > 15 minutes of 
close contact (≤ 1m) with confirmed COVID-19 patient 
without using appropriate personal protective 
equipment or who has SARS-CoV-2 PCR positive in 
the nasopharyngeal and/or oropharyngeal sample [2]. 

 
Re-infection 

In accordance with the definition of CDC, these are 
the cases that develop COVID-19 compatible 

symptoms and PCR positivity again > 45 days after the 
symptoms of the first infection have completely healed 
and the PCR has become negative [8]. 

 
Laboratory values indicating poor prognosis 

Lymphocyte count < 800 cells/µL, CRP (C-reactive 
protein) > 10 mg/L × upper limit of normal, Ferritin > 
500 ng/mL, D-Dimer > 1000 ng/mL [9]. 

 
Diagnosis period 

Classification of date of diagnosis according to the 
periods in which SARS-CoV-2 variants appeared 

- pre-Delta: from the start of the pandemic to May 
31, 2021 

- Delta: June - end of November 2021 
- Omicron and its sub-variants: December 2021-the 

end of the study (February 28, 2022).  
The data was evaluated using the COVID-19 

surveillance records; 
- SARS-CoV-2 PCR positivity date and diagnosis 

period 
- Age 
- Gender 
- Occupation [doctor, nurse, nursing assistant, 

general worker (non-clinical staff who are not directly 
attending to medical care of the patients)] 

- Concomitant chronic diseases (hypertension, 
diabetes mellitus, cardiovascular diseases, chronic lung, 
liver, kidney disease, malignancies, autoimmune 
diseases) 

- Admission to hospital/intensive care unit due to 
COVID-19 

- Re-infection 
- Time between first attack and re-infection 
- COVID-19 vaccination history and dose of 

vaccinations 
- Time between COVID-19 first attack/re-infection 

and last vaccine dose (for personnel who have had at 
least two doses of vaccination and ≥ 14 days past the 
last dose) 

- Source of infection (history of contact with a 
confirmed COVID-19 patient without using appropriate 
personal protective equipment) 

- Blood tests (if done): lymphocyte count and 
percentage, D-dimer, CRP, ferritin. 

The study design was approved by the Ministry of 
Health of the Turkish Republic (Date: 09.09.2021, 
Application No:2021-09-09-T11-07-21) and the 
Clinical Research Ethics Committee (Date: 10.02.2022, 
Decision No: 2021-12-10). 
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Statistical analysis 
The Statistical Package for the Social Sciences 

(SPSS) 24.0 IBM package program was used for 
analysis. Frequency tables and descriptive statistics 
were used to interpret the results. "Pearson-χ2 
crosstabs" were used to evaluate the relationships 
between two qualitative variables. A p value < 0.05 was 
considered significant. 

 
Results 

Between March 11, 2020, and February 28, 2022, a 
total of 2,355 personnel worked in our hospital, 
including 1,438 (61.06%) women HCWs. Occupational 
distribution was as follows: physicians: 502 (21%), 
nurse/nursing assistants: 995 (42%), general workers: 
858 (37%). As of the 28th of February, 2022, 1,374 
personnel (58.34%) received at least three doses of 
COVID-19 (2 doses of primary vaccination + 1 dose of 
a booster) vaccine (CoronaVac /Pfizer-BioNTech). 

1,294 COVID-19 attacks (first attack + re-
infection) occurred in 1,181 (50.14%) HCWs in our 
hospital during the study period. According to the 
diagnosis period classification, 606 (46.83%) of the 
COVID-19 attacks developed during the pre-Delta, 144 
(11.13%) Delta, and 544 (42.04%) Omicron variants 
periods. According to occupational groups, 544 
(46.00%) were in the nurse/nursing assistant group. It 
was determined that 933 (79%) personnel did not have 
a chronic disease (Table 1). 

The source of COVID-19 infection was 
unidentified in 858 attacks (66.31%); the probable 
source was household/out of the hospital in 273 
(21.10%) attacks, other HCWs in 111 (8.58%), and 
infected patients in 52 (4.01%) attacks (Table 1).  

Re-infection was developed in 112 (9.5%) 
personnel, one of them had a third attack of infection. 
Of re-infections; 67 (59.82%) cases occurred 12-17 
months after the first attack (12.60 ± 4.72 months) 
(Table 1). The risk of the first COVID-19 attack was 
50.14% (1181/2355) and the risk of re-infection was 
9.5% (112/1181), that is, the risk is reduced by 5.27 
times. 

Hospitalization occurred in 24 personnel (2%), 23 
(95.83%) of them during the first attack, and one during 
re-infection. One personnel (0.08%) was followed up in 
the intensive care unit with noninvasive ventilation, and 
no death was detected (Table 1). In terms of SARS-
CoV-2 diagnosis periods, 16 of the hospitalizations 
(16/24: 66.7%) were in the pre-Delta period, which was 
statistically significantly higher than the other periods 
(χ2 = 10.654; p = 0.005). Hospitalized personnel were 
predominantly male (14/24 = 58.3%, χ2 = 4.782; p = 

0.029) and ≥ 50 age group (8/24 = 33.3%, χ2 = 13.545; 
p = 0.004). The non-hospitalized personnel was mostly 
in the 40-49 age group, and these findings were 
statistically significant. The relationship between 
hospitalization and occupational groups was strong; 
50% (12 people) of those hospitalized were doctors (χ2 

= 21.91; p = 0.000). A significant relationship was also 
found between hospitalization and the presence of 
chronic diseases; It was determined that 50% (12/24) of 
those who were hospitalized had chronic disease, and 
those who were not hospitalized were predominantly 
free of chronic disease (79.6%) (χ2 = 12.42; p = 0.000). 
Re-infection developed in 6 (6/24 = 25%) of those who 
were hospitalized at the first attack, this rate was found 
to be higher than those who were not hospitalized 
(106/1157 =  9.2%) (Table 2). 

In the Pre-Delta, Delta, and Omicron variants 
periods; 7 (6.3%), 7 (6.3%), and 98 (87.4%) re-
infections developed respectively (Table 1). Re-
infections occurred mostly in the period of the Omicron 
variant; this finding was statistically significant (χ2 = 
106.013; p = 0.000). During re-infection, one personnel 

Table 1. Characteristics of the study population. 
Variables HCW, n = 1181 (%) 
Gender  
Female 744 (63.0) 
Male 437 (37.0) 
Age (year)  
< 30 296 (25.1) 
30-39 343 (29.0) 
40-49 409 (34.6) 
≥ 50 133 (11.3) 
Occupation  
Doctor 192 (16.3) 
Nurse/Nursing Assistant 544 (46.0) 
General worker 445 (37.7) 
Source of infection [Attacks, n = 1294 (%)] 
Unknown 858 (66.31) 
HCWs* 111 (8.58) 
Patients 52 (4.01) 
Family/out of hospital 273 (21.10) 
Hospitalization  
No 1157 (98.0) 
Yes 24 (2.0) 
Re-infection  
No 1069 (90.5) 
Yes 112 (9.5) 
Re-infection period  
Pre-Delta 7 (6.3) 
Delta 7 (6.3) 
Omicron 98 (87.4) 
Time to re-infection (month)  
< 6 14 (12.5) 
6-11 21 (18.8) 
12-17 67 (59.8) 
≤ 18 10 (8.9) 

*HCWs: Healthcare workers. 
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(1/112: 0.89%) was hospitalized, and this person was 
not vaccinated. There was no statistically significant 
relationship between re-infection status and gender, age 
groups, occupation, and presence of chronic diseases (p 
> 0.05). 

Regarding the relationship between the first 
COVID-19 attack and re-infections with vaccination; in 
the first attack 587 personnel (49.70%) were 
unvaccinated/1 dose vaccinated, while in those who had 
re-infection only 21 (18.75%) personnel were 
unvaccinated/1 dose vaccinated whereas 25 (22.32%) 
had 2 doses, 32 (28.57%) had 3 doses and 34 (30.35%) 
had ≥ 4 doses vaccination, so 66 (58.92%) personnel 
were vaccinated with ≥ 3 doses. The first attack and re-
infections primarily developed in the first six months 
after the last vaccination (Table 3). 

In terms of poor prognostic laboratory values in 
patients with laboratory results at the first attack of 
COVID-19, Lymphocyte < 800 cells/UL, Ferritin > 500 
ug/mL, and D-Dimer > 1000 pg/L were detected at rates 
of; 7.5% (30/398), 1.3% (5/374) and 2.6% (10/389) 
respectively. Sufficient laboratory results were not 
available in re-infections for statistical analysis. 
Regarding the relationship between hospitalization and 
laboratory tests, the CRP level was high in 79 (21.2%) 
non-hospitalized personnel during the first attack and 
13 (59.1%) personnel who were hospitalized; the 
difference was significant (χ2 = 16.712; p = 0.000), 
ferritin level was high in 3 (0.9%) personnel who were 

not hospitalized and in 2 (9.1%) who were hospitalized, 
the difference was also statistically significant (χ2 = 
10.655; p = 0.001). For lymphocyte count and 
percentage and D-dimer levels, there was no significant 
difference between the hospitalized and non-
hospitalized personnel. The differences in laboratory 
test results at the re-infection between those who were 
hospitalized and those not hospitalized were not 
significant (lack of sufficient data) (Table 4). 

Table 2. Analysis of association between hospitalization and study population characteristics. 

Hospitalization No (n = 1157) Yes (n = 24) p value* n % n % 
Diagnosis period      
Pre-Delta 582 50.3 16 66.7 

χ2 = 10.654; p = 0.005 Delta 131 11.3 6 25.0 
Omicron 444 38.4 2 8.3 
Gender      
Female 734 63,4 10 41.7 χ2 = 4.782; p = 0.029 Male 423 36.6 14 58.3 
Age (year)      
< 30 294 25,5 2 8.3 

χ2 = 13.545; p = 0.004 30-39 336 29.0 7 29.2 
40-49 402 34.7 7 29.2 
≥ 50 125 10.8 8 33.3 
Occupation      
Doctor 180 15.6 12 50.0 

χ2 = 21.910; p = 0.000 Nurse 366 31.6 3 12.5 
Nursing Assistant 174 15.0 1 4.2 
General worker 437 37.8 8 33.3 
Chronic diseases      
No 921 79.6 12 50.0 χ2 = 12.420; p = 0.000 Yes 236 20.4 12 50.0 
Re-infection      
No 1051 90.8 18 75.0 χ2 = 6.871; p = 0.009 Yes 106 9.2 6 25.0 
*Pearson-χ2 crosstabs” were used to examine the relationships between two qualitative variables. 

Table 3. COVID-19 vaccination data of the study population. 
 n (%) 
Vaccine doses at first COVID-19 attack (n = 1181) 
Unvaccinated/1 dose vaccine 587 (49.7) 
2 doses 199 (16.8) 
3 doses 210 (17.8) 
≥ 4 doses 185 (15.7) 
First attack-last vaccine dose interval* (month) (n = 594) 
< 3 233 (39.2) 
3-6 235 (39.6) 
> 6 126 (21.2) 
Vaccine doses in COVID-19 re-infection (n = 112) 
Unvaccinated/1 dose vaccine 21 (18.75) 
2 doses 25 (22.32) 
3 doses 32 (28.57) 
≥ 4 doses 34 (30.35) 
COVID-19 re-infection-last vaccine dose interval *(month) 
(n = 95) 
< 3 33 (34.7) 
3-6 36 (37.9) 
> 6 26 (27.4) 
*Calculated in healthcare workers who have had at least 2 doses of 
vaccine and ≥ 14 days past the last dose. 
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Discussion 
Our study showed that 58.34% of HCWs in our 

hospital had at least three doses of COVID-19 vaccine 
during the study period. Symptomatic PCR-positive 
COVID-19 infection developed in 50.14% of the 
workers, of whom 9.5% developed re-infection 
predominantly in the omicron variant period. 

HCWs are at high risk for SARS-CoV-2 infection 
due to the nature of their work. Many studies 
demonstrated that a higher rate of COVID-19 cases 
occurs in HCWs who attended face-to-face care of 
patients compared to the general population, nurses and 
doctors are the HCWs at the highest risk [10-12]. 
Similarly, in our study, most of the COVID-19 cases 
were diagnosed in the nurse/nursing assistant group 
(46%). Regarding the source of COVID-19 infection in 
HCWs, reports from China and Italy inform that one 
patient can be a source of infection for ten HCWs. In 

the study by Hartmann et al, the source of infection 
could not be detected in 45% of the cases, contact with 
hospitalized patients or other personnel in 44%, and 
suspected contact outside the hospital in 11% could be 
the source of infection [11]. Mandic-Rajčevićet al. 
pointed out the most common source of infection (49%) 
as other positive HCWs [12]. On the other hand, studies 
have confirmed that asymptomatic COVID-19 cases are 
similar to symptomatic cases in terms of viral load, with 
an emphasis on asymptomatic carriers (healthcare 
workers or patients) being an essential transmission 
source, which explains the difficulty in identifying the 
possible source of COVID-19 [13]. In our study, the 
source of infection could not be identified in 66.31% of 
COVID-19 attacks, and the household/out-of-the-
hospital and social contacts were the important 
identified possible sources. We believe that this 
situation is due to the more protective measures in the 

Table 4. Analysis of associations between hospitalization and laboratory findings. 

Hospitalization No (n = 1157) Yes (n = 24) p value* n % n % 
Lymphocyte count      
First COVID-19 attack     

χ2 = 0.263  
p = 0.877 

Low 44 11.7 2 9.1 
Normal 330 87.8 20 90.9 
High 2 0.5 - - 
Re-infection     
Low - - - - 
Normal 11 100.0 - - 
Lymphocyte (%)      
First COVID-19 attack     

χ2 = 3.491  
p = 0.175 

Low 62 16.6 7 31.8 
Normal 307 82.3 15 68.2 
High 4 1.1 - - 
Re-infection     
Normal 11 100.0 2 100.0 
D-dimer      
First COVID-19 attack     χ2 = 2.970  

p = 0.085 Normal 316 86.1 16 72.7 
High 51 13.9 6 27.3 
Re-infection     χ2 = 0.430  

p = 0.512 Normal 9 81.8 2 100.0 
High 2 18.2 - - 
CRP      
First COVID-19 attack     χ2 = 16.712  

p = 0.000 Normal 294 78.8 9 40.9 
High 79 21.2 13 59.1 
Re-infection     χ2 = 1.051  

p = 0.305 Normal 7 63.6 2 100.0 
High 4 36.4 - - 
Ferritin      
First COVID-19 attack     χ2 = 10.655  

p = 0.001 Normal 349 99.1 20 90.9 
High 3 0.9 2 9.1 
Re-infection     χ2 = 0.197 

p = 0.657 Normal 1 9.1 - - 
High 10 90.9 2 100.0 
*“Pearson-χ2 crosstabs” were used to examine the relationships between two qualitative variables. 



İskender et al. – COVID-19 in oncology hospital healthcare workers    J Infect Dev Ctries 2023; 17(9):1246-1254. 

1251 

hospital environment in conjunction with the 
inspections and training compared to the external 
environment. 

Literature reveals that certain demographic factors 
are associated with severe COVID-19 and mortality. 
The most prominent factors are advanced age (≥ 60) and 
male gender. Furthermore, comorbidities such as 
cardiovascular diseases, chronic kidney and lung 
disease, diabetes mellitus, hypertension, sickle cell 
anemia, and immunosuppression come to the fore 
concerning poor prognosis and mortality [14]. In a 
systematic review, the average rate of severe COVID-
19 requiring hospitalization in HCWs was 5% (95% CI; 
3%-8%), and the mortality rate was 0.5% (95% CI; 
0.02%-1.3%). In cases that resulted in death, the mean 
age was higher (mean age 60 vs. 42 years), and the 
comorbidity rate was higher (86.6%) [10]. In our study, 
the rate of hospitalization was 2%, the rate of admission 
to the intensive care unit was 0.08% and no death was 
reported. It was determined that hospitalization was 
primarily seen in the occupational group of doctors, and 
those admitted to the hospital were predominantly male 
and ≥ 50 years old. Chronic disease was present in half 
of those hospitalized. The low rate of hospitalization 
and admittance to the intensive care unit and the 
absence of mortality may be due to the average young 
age of our personnel (38.08 ± 9.52) and the low rate of 
chronic diseases. 

Some laboratory markers help predict the prognosis 
of COVID-19, and using these markers in patient triage 
has been recommended [14]. In the guideline of the 
General Directorate of Public Health of the Ministry of 
Health of Turkey (last updated April 12, 2022), poor 
prognostic criteria were described in the initial 
evaluations performed upon admission to the hospital 
[9]. In our study, in terms of poor prognostic criteria in 
patients who underwent laboratory tests; lymphopenia, 
ferritin, and D-dimer elevation rates were determined as 
7.5%, 1.3%, and 2.6%, respectively. Relating to the 
relationship between hospitalization and laboratory 
tests, ferritin and CRP levels were statistically 
significantly higher in hospitalized patients than in non-
hospitalized ones. 

Vaccination is an important method of protection 
against COVID-19. Since the emergence of the 
pandemic, studies have been started for the production 
of effective vaccines against SARS-CoV-2 in many 
countries. With the worldwide approval of the use of 
vaccines by countries and authorities, priority has been 
given to the vaccination of HCWs to prevent the 
disruption of services in the field of health and to 
prevent the spread of the disease on a global scale 

[15,16]. With the COVID-19 vaccines first approved in 
Turkey, the vaccination of HCWs started as the priority 
group. The vaccination program first started with 
CoronaVac vaccine (inactivated-vero cell vaccine) 
from January 2021. The BNT162b2 (Pfizer-BioNTech, 
mRNA) vaccine has been available since April 2021. 
Although protection against hospitalization and severe 
illness continues as time passes after the first 
vaccination (90-95%), due to the decreasing immunity 
over time, CDC recommended a booster dose 5 months 
after the first vaccination (3 months in 
immunocompromised patients) with mRNA vaccines 
for individuals over 12 years of age [17]. The protection 
rates vary according to the production technology, the 
applied antigen dose, or the vaccination calendar. Still, 
none of the vaccines are fully protective against SARS-
CoV-2 infections. Although the COVID-19 vaccination 
has significantly reduced SARS-CoV-2 infections in 
HCWs, cases occur in full-dose vaccinated personnel 
[18]. Among the vaccines administered in Turkey, the 
efficacy of CoronaVac was found to be 70-83.5% (95% 
CI 65.4-92.1) in preventing COVID-19 disease and 86-
88% in preventing hospital admission or death [19,20]. 
In a large placebo-controlled trial, the efficacy of the 
Pfizer-BioNTech vaccine in preventing symptomatic 
COVID-19 (for individuals ≥ 16 years of age) at a 
median two-month follow-up after a two-dose primary 
series was 95%, and at longer follow-ups, it has been 
shown to decrease to 90% at 2-4 months and to 84% 4-
6 months post-vaccination [21,22]. Our study 
determined that in the first COVID-19 attack, 49.7% of 
the personnel were unvaccinated/1 dose vaccinated, 
while 58.92% of those who had re-infection were ≥ 3 
doses vaccinated. In terms of hospitalization; 95.83% of 
hospitalizations occurred during the first attack, while 
during re-infection only one unvaccinated personnel 
was hospitalized. It indicated that 
vaccination/immunity from the previous infection 
protected from severe disease and hospitalization, 
although not fully protective against re-infection and 
symptomatic disease. 

Since the pandemic outbreak, genetic variants of the 
virus have emerged. The new variants are more 
contagious than the initial version, and the severity and 
lethality of the developing disease differ between 
variants. Neutralizing antibody activity formed by 
infection or vaccine is lower against the latest Delta 
(B.1.617.2) and Omicron variants (B.1.1.529) and the 
risk of new infection (re-infection) increases [23,24]. 
Although variants may partially evade vaccine-induced 
immunity, it has been observed that vaccination 
significantly reduces the risk of severe/critical illness 



İskender et al. – COVID-19 in oncology hospital healthcare workers    J Infect Dev Ctries 2023; 17(9):1246-1254. 

1252 

and hospitalization and death rates [25,26]. The 
effectiveness of two doses of BioNTech vaccine against 
infection with the Omicron variant was around 30%, 
against severe disease it was 70% in the Omicron 
variant and 93% in the Delta variant. The effectiveness 
against severe disease has increased to 90% with the 
booster doses of mRNA vaccines [27,28]. In our center, 
COVID-19 attacks mainly occurred during the pre-
Delta and Omicron variants periods (46.83% and 
42.04%, respectively). Hospitalizations mainly were 
(66.7%) in the pre-Delta period, when most of the 
personnel were unvaccinated/not fully vaccinated. 

Since the first documented case of re-infection of 
COVID-19 was recorded in August 2020, similar cases 
have been reported with increasing frequency 
worldwide [29,30]. In our study, the first COVID-19 
attack occurred in 50.14% of our personnel and 9.5% of 
them re-infected. Thus, the risk of re-infection appears 
to be reduced by 5.27 times after the first COVID-19 
attack. It seems that factors such as; first-attack-induced 
immunity, increased vaccination rates, and applying 
appropriate isolation and protection precautions may be 
responsible for this decline during the course of the 
pandemic. In terms of clinical course, it has been 
observed that SARS-CoV-2 re-infection is similar to 
the first infection attack and sometimes more severe. 
The mean time between two infections was reported as 
5.7 months (172 days) in Brouqui's study [31,32]. We 
found that re-infections developed predominantly 
during the Omicron variant period (87.4%) and 12-17 
months after the first attack (59.8%). The rate of severe 
illness/hospitalization in re-infections was also very 
low (0.89%). These findings suggest that vaccination 
and/or previous infection is less protective against the 
Omicron variant than the other variants, but can be 
protective against severe disease. 

There are limitations to our study; since most of the 
HCWs do not perform laboratory tests, especially in re-
infection attacks, data on this subject are lacking. In 
addition, diagnosis of re-infection is difficult. Since 
genomic data on initial and re-infection could not be 
obtained in our study, it could not be confirmed that 
they belong to different strains. 

 
Conclusions 

In pandemics, improper use of personal protective 
equipment and loss of concentration may develop in 
HCWs due to long shifts and heavy working conditions, 
which increases the viral transmission risk. COVID-19 
infection in HCWs causes a decline in their work 
performance and increased mortality and morbidity in 
case of transmission to patients, especially those with 

immunodeficiency. SARS-CoV-2 re-infections in 
HCWs show that it is crucial to comply with protective 
measures even after infection/vaccination. Previously 
infected personnel should be vaccinated and booster 
doses of vaccines should be administered. 
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