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In Belgium, 96 cases of early SARS-CoV-2 reinfection 
were reported during December 1, 2021–March 10, 

2022; the cases had a median of 47 days (range 17–65 
days) between 2 positive samples (1). Five of those cases 
indicated primary infections with Omicron subvariant 
BA.1, followed by Omicron BA.2 reinfections. In addi-
tion, we previously reported that the reinfection risk 
with Omicron was 6-fold higher than with other SARS-
CoV-2 variants (2). In this study, we describe cases of 
COVID-19 reinfection with different Omicron subvari-

We describe 188 patients in France who were succes-
sively infected with different SARS-CoV-2 Omicron sub-
variants, including BA.1, BA.2, and BA.5. Time between 2 
infections was <90 days for 50 (26.6%) patients and <60 
days for 28 (14.9%) patients. This finding suggests that 
definitions for SARS-CoV-2 reinfection require revision.
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ants after a primary infection with Omicron subvari-
ants BA.1 or BA.2 in Marseilles, France. We performed 
real-time reverse transcription PCR and next-generation 
genomic sequencing of nasopharyngeal swab samples 
to identify subvariants as previously described (3). We 
retrospectively retrieved patient age and gender infor-
mation from electronic medical files and anonymized 
data before analysis. We identified reinfected patients 
by using a computerized alert system that focused on 
samples with primary Omicron BA.1 or BA.2 subvari-
ant infections followed by reinfection with any Omicron 
subvariant. This study was approved by the ethics com-
mittee of the University Hospital Institute Méditerranée 
Infection (approval no. 2022–029). Access to patient bio-
logic and registry data in the hospital information sys-
tem was approved by the data protection committee of 
Assistance Publique-Hôpitaux de Marseille and record-
ed in the European General Data Protection Regulation 
registry (no. RGPD/APHM 2019–73).

We identified 188 (0.7%) cases of reinfection out 
of 27,972 patient samples that tested positive for the 
SARS-CoV-2 Omicron variant during November 28, 
2021–July 22, 2022. Of those 188 patients, 181 were 
first infected with the Omicron BA.1 subvariant and 
were reinfected as follows: 82 patients with Omicron 
BA.2, 14 patients with Omicron BA.4, 84 patients with 
Omicron BA.5, and 1 patient with a BA.1 and BA.2 
recombinant subvariant (XAC recombinant lineage) 
(Appendix Figure, https://wwwnc.cdc.gov/EID/
article/28/11/22-1109-App1.pdf). Three of the 181 
patients infected with Omicron BA.1 were reinfected 

2 times; for the first reinfection, they were infected 
with Omicron BA.2 and, for the second reinfection, 
they were infected with Omicron BA.5. In addition, 
7 patients were first infected with the Omicron BA.2 
subvariant, after which 1 patient was reinfected with 
the Omicron BA.4 subvariant, and 6 patients were re-
infected with the Omicron BA.5 subvariant. 

Patients were 1–83 (median 32) years of age at 
the time of their second infection, and 131 (69.7%) 
were women. The median time between the primary 
and secondary infections was 146 days (range 7–214 
days); median time between infection with Omicron 
BA.1 and reinfection with BA.2 was 84 days and for 
a primary infection with Omicron BA.1 and rein-
fection with BA.5 was 171 days (Appendix Figure). 
Among the 188 patients infected first with Omicron 
BA.1 or BA.2, the time between the primary and sec-
ondary infections was 1–29 days in 6 (3.2%) cases, 
30–44 days in 4 (2.1%) cases, 45–59 days in 18 (9.6%) 
cases, 60–74 days in 10 (5.3%) cases, 75–89 days in 
11 (5.8%) cases, and >90 days in 139 (73.9%) cases. 
In 50/188 (26.6%) patients, time between the 2 infec-
tions was <90 days and, in 28/188 (14.9%) patients, 
the time was <60 days between the 2 infections.

Our findings indicate that the time between con-
firmed primary infections and reinfections with differ-
ent Omicron subvariants is frequently shorter than the 
90-day definition of reinfections used by the US Centers 
for Disease Control and Prevention (4). Furthermore, 
the time can be shorter than the 60-day definition of 
reinfections used by the European Centre for Disease  

Figure. Number of patients with infections from different SARS-CoV-2 Omicron subvariants, France, November 28, 2021–July 22, 2022. 
Overall dynamics of infections with Omicron subvariants BA.1, BA.2, BA.4, and BA.5 are shown for cases diagnosed at the Institut 
Méditerannée Infection, Marseille, France. We performed real-time reverse transcription PCR and next-generation genomic sequencing 
of nasopharyngeal swab samples to identify Omicron subvariants BA.1, BA.2, BA.4, and BA.5. A total of 27,972 patient samples tested 
positive for Omicron subvariants.
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Prevention and Control (5). Similar to our findings, a 
study from Denmark reported 47 Omicron BA.2 rein-
fections that occurred 20–60 days after a primary BA.1 
infection (M. Stegger et al., unpub. data, https://www.
medrxiv.org/content/10.1101/2022.02.19.22271112v1). 

The first limitation of our study is that the num-
ber of cases was small. Second, we cannot exclude 
that some cases might have been concurrent infec-
tions with different subvariants, notably in the 3 
cases that had a 7-day interval between the detection 
of 2 subvariants. In Marseille, the short time between 
emergence of different Omicron subvariants might 
have favored co-infections with different subvariants 
circulating within the population (Figure). Co-infec-
tions can be missed if the quantitative PCR has in-
adequate sensitivity, and whole-genome sequencing 
might fail to detect a variant with low prevalence in a 
patient. Finally, because most reinfection cases were 
identified from samples transferred to our laboratory 
by external entities, we were unable to describe CO-
VID-19 vaccination and clinical status of the patients. 
Nonetheless, our results suggest that the currently 
used definitions for SARS-CoV-2 reinfection require 
revision with regard to the duration between primary 
and secondary infections.
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Appendix 

Appendix Figure. Number of days between primary infection and reinfections with different SARS-CoV-2 

Omicron subvariants, France. Box plots indicate the number of days between 2 episodes of Omicron 

SARS-CoV-2 infections in 188 patients from Marseilles, France. The x axis indicates the primary infection 

with either Omicron subvariant BA.1 or BA.2 followed by reinfection with a different Omicron subvariant. 

The vertical line inside the box represents the median, and the mean is marked with an X. The ends of 

the boxes are the lower and upper quartiles that represent observations outside the 25–75 percentile 

range. The error bars show the minimum and maximum values. Data falling outside the upper and lower 

quartile range are plotted as outliers. 
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