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On November 24, 2021, a new severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) variant
assigned to the lineage B.1.1.529 (Omicron) was first reported to the World Health Organization from
South Africa. Despite the co-circulation of several SARS-CoV-2 variants, co-infection by different variants
is not commonly identified. Here, we report two cases of SARS-CoV-2 co-identifications with the Omicron
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A new severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) variant of concern (VOC) assigned to the lineage B.1.1.529,
designated as Omicron, was reported to the World Health Or-
ganization (WHO) by South African scientists on November 24,
2021 (World Health Organization, 2021). The first cases of SARS-
CoV-2 infection caused by the Omicron variant were reported to
originate from Botswana and South Africa (World Health Organi-
zation, 2021). In Belgium, the first case of SARS-CoV-2 infection
caused by the Omicron variant was identified in late November
2021 (Vanmechelen et al., 2022).

Since mid-January 2022, the Omicron variant has become the
dominant lineage in most countries worldwide, with a growing
tendency to displace lineage B.1.617.2, designated as the Delta vari-
ant (Nextstrain, 2022). Despite the increasing number of SARS-
CoV-2 infections and the continuous emergence of new VOCs,
there are few studies on the occurrence of SARS-CoV-2 co-infection
caused by different variants (Francisco et al., 2021; Lythgoe et al.,

* Corresponding author: Piet Maes. KU Leuven, Rega Institute, Department of Mi-
crobiology, Immunology and Transplantation, Laboratory of Clinical and Epidemio-
logical Virology, Herestraat 49 Box 1040, 3000 Leuven, Belgium.

E-mail address: piet.maes@kuleuven.be (P. Maes).

https://doi.org/10.1016/j.ijid.2022.05.043

2021). Here, we report on the co-identification of SARS-CoV-2 vari-
ants B.1.1.529 (Omicron) and B.1.617.2 (Delta) in two geographically
unrelated cases that were detected simultaneously using the Ox-
ford Nanopore Technologies (ONT) GridION.

Case Report 1

On December 23, 2021, a man aged 38 years, who was living
in the municipality of Anderlecht in the Brussels Capital Region
(Belgium), presented himself to a general practitioner with a con-
gested nose, sore throat, and fatigue. He had no history of clinically
significant underlying medical conditions and reported no recent
travel history. He had previously been tested positive for SARS-
CoV-2 on March 11, 2021, and was fully vaccinated with the Pfizer-
BioNTech BNT162b2 mRNA coronavirus disease 2019 (COVID-19)
vaccine (first and second dose received on June 5 and June 26,
2021, respectively).

Because it was suspected that the patient had been infected
by SARS-CoV-2, a nasopharyngeal swab was collected on Decem-
ber 23, 2021, which resulted in a positive test using a TagqPath
Covid-19 reverse transcription-polymerase chain reaction (RT-PCR)
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Figure 1. Schematic view of the variant percentage of Omicron and Delta SARS-CoV-2 variants in samples from case 1A and case 2B. The percentage of sequencing reads
defining each mutation is shown by histograms highlighting specific mutations of each variant. Orange and red bars highlight the percentage of mutations defining the
Omicron and Delta variants, respectively. Owing to the close genomic position of some mutations in the spike protein, some bars are overlapping.

kit (ThermoFisher Scientific). The patient was not hospitalized, and
his symptoms resolved after 1 week.

The sample was selected for whole-genome sequencing (WGS)
because it entailed a breakthrough SARS-CoV-2 infection with a
high viral load (cycle threshold [Ct] value of 8.1) in a vaccinated
individual.

Case Report 2

On January 5, 2022, a woman aged 34 years, who was living in
the municipality of Ganshoren in the Brussels Capital Region (Bel-
gium), presented herself at the emergency unit of the Centre Hos-
pitalier de Wallonie Picarde (CHwapi). Her symptoms were fever
for 2 days, muscle aches, and shortness of breath. She had a med-
ical history of multiple sclerosis and was treated with dimethyl
fumarate (Tecfidera 240 mg/d). She had no recent travel history
and had been vaccinated with Johnson & Johnson’s COVID-19 vac-
cine on November 9, 2021. The patient brought with her a positive
SARS-CoV-2 antigenic test, performed in the morning of the same
day. She reported that her partner had received a positive test re-
sult on January 1, 2022. In her physical examination, she was not
hypoxemic, with oxygen saturation of 100%. The infectiologist re-
assessed the case and allowed the patient to go home the same
day after the administration of a single-dose intravenous infusion
of Sotrovimab (GlaxoSmithKline), a SARS-CoV-2 monoclonal anti-
body. A nasopharyngeal swab was collected on January 5, 2022,
and tested SARS-CoV-2 positive (Ct value of 18.7) with GeneXpert,
using the Xpress SARS-CoV-2/Flu/RSV plus assay (Cepheid).

The two samples were collected as part of the active surveil-
lance of COVID-19 diagnostics and selected for WGS. Viral RNAs
were extracted using the automated nucleic acid extraction
KingFisher™ Flex system (ThermoFisher).

PCR amplification was performed using the 1200 base pairs am-
plicon Midnight primers (EXP-MRT001, ONT), following the man-
ufacturer’s instructions. Immediately afterward, the libraries were
prepared using the rapid barcoding kit (SQK-RBK110.96) and then
run for 72 hours on an R9.4.1 flow cell. Base calling and demulti-
plexing were done using the GridION built-in MinKNOW software
(v21.11.6), and the resulting reads were processed using the ARTIC
bioinformatics pipeline v1.1.3 (Loman et al., 2020).

To ascertain the accuracy and repeatability of mutations de-
tected using the Midnight primer set, a second PCR was done using
the Artic v4.1 nCoV-2019 primer set. Afterward, libraries were pre-
pared using the ligation barcoding kit (LSK-109, ONT) and run for
72 hours on an R9.4.1 flow cell.
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We performed WGS using the GridION sequencing platform and
obtained a total of 1,994,707 and 4,876,752 filtered reads from case
1 and case 2, respectively. The resulting full genome sequences
have approximatively 29,900 nucleotides with an average coverage
depth of 1700x and 3500%, using the rapid and ligation barcoding
kit, respectively.

Although we have been able to obtain the full genome se-
quences, it was not possible to assign the two sequences to a spe-
cific SARS-CoV-2 variant or lineage using either the Nextclade tool
or the Pangolin lineage classification software (Aksamentov et al.,
2021; O'Toole et al., 2021) owing to the high number of sites
where different nucleotides were called at one position. To resolve
this ambiguity, we used CLC Genomics Workbench v22 (Qiagen) to
first strictly map reads to an Omicron reference sequence because
it was the most predominant circulating strain at the time. A total
of 1,776,231 (89.1%) and 4,168,164 (85.5%) reads from case 1 and
case 2, respectively, were strictly mapped to the Omicron genome
reference.

Subsequently, sequencing reads that did not match (10.9% from
case 1 and 14.5% from case 2) with Omicron were mapped to a
Delta reference sequence. Interestingly, they all perfectly matched
with the Delta variant. Overall, the heterozygous state at certain
positions of our two full genomes and the frequency of specific
mutations in the spike protein clearly demonstrated a SARS-CoV-2
co-infection with both the Omicron and Delta variant (Figure 1).

Conclusion

In this study, we simultaneously detected SARS-CoV-2 co-
infection with 21 K Omicron and 21-] Delta variants in two geo-
graphically unrelated patients using ONT GridION sequencing. Al-
though a limited number of studies have previously reported the
co-infection events between SARS-CoV-2 Alpha and Delta vari-
ants (Hosch et al., 2022; Zhou et al.,, 2021), we believe that our
study marks one of the first on co-infection with 21-K Omicron
(B.1.1.529) and 21-] Delta (B.1.617.2) VOCs, reported globally. Fur-
thermore, Combes et al. (2022) reported few cases of co-infection
with Delta and Omicron variants in France.

Importantly, SARS-CoV-2 co-infection with different variants
may lead to the emergence of novel SARS-CoV-2 recombinant vari-
ants because of its high recombination rates, which might influ-
ence the viral transmission, disease severity, and vaccine efficacy
(Rehman et al., 2020).

Indeed, owing to the small number of infected patients in this
study, it was not possible to draw a reliable conclusion about
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the impact of Omicron and Delta co-infection on disease sever-
ity and vaccine efficacy. Furthermore, there was not sufficient de-
tailed information available concerning contact tracing to enable
us to understand how the two patients acquired the SARS-CoV-2
co-infection.

Moreover, we did not rule out contamination issues because by
the time we sequenced and identified the two variants of SARS-
CoV-2, more than 30 days had already passed since the onset of
symptoms, and one of the two patients had been treated with
Sotrovimab (GlaxoSmithKline). In addition, two main arguments
support the co-infection events: (1) the total number of reads sup-
porting each variant was high (around 1.78 million reads mapping
to Omicron vs 218 thousand reads mapping to Delta for case 1;
and 4.17 million reads to Omicron vs 708 thousand reads mapping
to Delta for case 2), and (2) sampling and PCR diagnostic tests of
samples were performed at different moments and in different lab-
oratories. However, despite the co-circulation of several SARS-CoV-
2 variants in Belgium, Omicron was the most dominant variant and
represented more than 96% of total samples that were sequenced
at the time.

In conclusion, our findings highlight the importance of genomic
surveillance to diagnose SARS-CoV-2 co-infection with different
variants and emphasize that more needs to be learned about these
co-infection events and their influence on COVID-19 outcome and
vaccine efficacy.
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