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Abstract
Background/Aims  The aim of this study was to determine the rate of natural and breakthrough infection and related 
symptoms of Covid-19 amongst Iranian healthcare workers (HCWs) who were vaccinated by different non-mRNA-
based vaccines at peak points.

Methods  In this cross-sectional study, the RT-PCR test was performed for a total of 10,581 HCWs suspicious of Covid-
19 infection. For each HCW, the frequency of SARS-CoV-2 infection and the time of transmission based on vaccination 
administration time and schedule were examined during different waves of the pandemic. Based on these findings, 
the study patients were divided into three groups: natural, natural/breakthrough, and breakthrough.

Results  In total, 53% of the HCWs were exposed to SARS-CoV-2 infection between 1 and 5 times within two years 
after the current pandemic, while 20.7% and 32.3% experienced natural and breakthrough SARS-CoV-2 infection, 
respectively. Only 6% of the breakthrough-infected HCWs had naturally contracted SARS-CoV-2 infection during 
the initial waves. The highest natural peaks of infection occurred during the interval administration of the first and 
second dose of the first vaccination series, while the single highest peak of breakthrough infection belonged to the 
Omicron wave. It occurred simultaneously with the administration of the third vaccination dose. On the other hand, 
the highest rate of reinfection was observed amongst people who had received the Sinopharm and Bharat vaccines 
full-doses.

Conclusion  This study compared the clinical differences between the two peaks of Omicron and Delta. This study 
indicates the rates of natural and breakthrough SARS-CoV-2 infections according to vaccination schedules and 
different waves of the pandemic.
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