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[Abstract] Objective To understand the epidemiological and clinical characteristics of patients with
secondary infection of SARS-CoV-2, and to provide reference for optimizing the strategy of prevention and control of
COVID-19. Methods A total of 2 416 COVID-19 cases reported in Chongqing from January 2020 to October 2022
were selected as the study subjects. Field or telephone surveys were conducted on their secondary infection status
from November 2022 to January 2023, including demographic characteristics, results of nucleic acid testing, antigen
testing results, symptoms and diagnosis information related to the second infection, vaccine-related information, ete.
The nucleic acid testing information was obtained from Chongqing pathogen detection system, and vaccination
information was obtained from the immunization program information management system of Chongqing. The
prevalence of secondary infection and clinical characteristics were statistically analyzed. Results A total of 1 971
prior COVID-19 individuals were investigated, with a response rate of 81.58% (1 971/2 416). The confirmed secondary
infection rate was 9.22% (181/1 964), and the crude rate was 20.40% (402/1 971). There was a statistically significant
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difference in the secondary infection rates among individuals previously infected with Omicron variant, Delta variant,
and original strain (}*=481.163, P<0.001). Among the secondary infection cases, 96.02% (386/402) presented symptoms,
15.96% (64/402) were admitted to hospital, 1.49% (6/402) were hospitalized with no severe cases or deaths. The main
symptoms were cough (59.33%,229/386) and fever (54.15%, 209/386). An interval of 1 year or longer since the first
infection (12-<24 months: OR=9.879, 95%CI: 4.822-20.244; =24 months: OR=17.489, 95%CI: 12.708-24.070) and
age between 20 and 60 years (OR=2.860, 95%CI: 1.742-4.697) were risk factors for secondary infection, while two or
more doses of vaccine (2 doses: OR=0.468, 95%CI: 0.220-0.997; 3 doses: OR=0.414, 95%CI: 0.210-0.815; 4 doses:
OR=0.142, 95%CI: 0.038-0.534) was a protective factor. Conclusions There is a significant difference in the rate of
SARS-CoV-2 secondary infection among different population groups in Chongqing. Differences in infection based on
age and occupation are related to social activity and active protection measures. Breakthrough infections caused by
SARS-CoV-2 variant strains and long interval between infections are identified as the main reasons for secondary

infection. The risk of repeat infections remains variable during the continuous evolution of SARS-CoV-2, and

.19 .

COVID-19 monitoring should be continued.
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