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The new epidemiological situation after the Omicron arrival

On 24 November 2021, South Africa notified the World Health Organization (WHO) of the presence
of a new SARS-CoV-2 lineage. After a rapid assessment of the situation, the WHO designated it as a
new variant of concern (VOC): Omicron.?

As of 19 January 2022 at 12:00 CET, 420 284 sequences assigned to Omicron have been reported to
the GISAID platform worldwide.? In Europe, Omicron represented 15.3% by mid-December and
67.1% by late-December (of a total 451 327 sequences successfully assigned to any variant during
that month), replacing previous variants at an unprecedented speed (see Figure 1).
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Figure 1. Number of sequences reported to GISAID in Europe by week since 2020. Reporting of
cases collected during the latest weeks is still underway and therefore not yet consolidated.
(Source: GISAID)
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In Luxembourg, the Omicron variant was assigned to 1453 as of week 01/2022, and represented
89.6% of the national specimens collected in that week.3

What has changed after the Omicron arrival?

Along with the replacement of previous variants by Omicron, the Europe region is facing a burst in
the number of COVID-19 cases. Incidence rates (14-day case notification rate per 100 000
inhabitants) in week 01/2022 exceeded 4000 for the first time in countries like Denmark, Greece,
France or Ireland. #°> The maximum incidence rate registered in the European Union that week was
5572 in Cyprus. In Luxembourg, the incidence rate was at 2615.°

Nevertheless, despite this incidence surge, hospitalisation and death rates did not increase
proportionally and remain on average below 2020 and 2021 maximums.®> This is also the case in
Luxembourg,® as seen in Figure 2. However, this should be taken with caution, as this rise is still
recent and hospitalisation or death rates might respond with some delay.
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Figure 2. Weekly rates for COVID-19 cases, hospitalisation and intensive care.
(Source: data.public.lu)
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What do we already know about Omicron?

When a new variant emerges, it is important to assess its impact on the following areas:
transmissibility, severity, immunity and diagnostics.

International institutions as WHO, ECDC or CDC? already agree that Omicron has a significant impact
on immunity. The risk for breakthrough infections in fully vaccinated people is higher when exposed
to the Omicron variant as compared to previous ones.”® However, the current though yet limited
evidence suggests that vaccines remain effective against severe illness and death.?

The risk of developing severe illness and requiring hospitalisation in Omicron cases has already been
estimated to be lower than for previous variants, according to several preliminary studies.”?

Omicron’s transmissibility seems to be increased, although it remains under discussion to what
extent the recent surge in number of cases could be attributed to the higher vaccine escape, which
had not been seen in previous variants.®

Finally, diagnostic PCR tests relying on multiple targets, which are the most commonly used,
continue to be effective in detecting the Omicron variant. In respect to antigenic tests (rapid
diagnostic tests) remain under investigation.”

What are the genetic characteristics of the Omicron variant?

The Omicron variant belongs to the Nextstrain clade 21M (including 21K and 21L), and GISAID clade
GR/484A, and includes 4 Pango lineages: B.1.1.529, BA.1, BA.2 and BA.3.

B.1.1.529 is the parental lineage, originally detected in South Africa, but BA.1 is the subtype that
spread internationally, becoming the most common worldwide (98.5% of all Omicron sequences).!°
It is characterised by more than 30 amino acid changes, including deletions and insertions, to the
Spike protein of the reference SARS-CoV-2 sequence. Many of these mutations are in a region of
special relevance, the receptor binding domain (RBD), responsible for the virus ability to infect
human cells.’® This is also the most common lineage among the Omicron cases detected in
Luxembourg.?

BA.2 is the second subtype of the Omicron variant, and includes new mutations while dropping
some present in BA.1. It is worth mentioning the absence of the deletion HV69-70, characteristic in

@ World Health Organization, European Centre for Disease Prevention and Control, Centers for Disease Control and
Prevention.
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BA.1!! and used in some screening PCR tests for detecting potential Omicron cases. It represents
only 0.9% of all Omicron sequences detected, and most of them were collected in Denmark.'? In
Luxembourg only one case has been detected and shared epidemiological link to Denmark.

BA.3 is another subtype of the Omicron variant, but it has only been assigned to 33 sequences
worldwide.? It shares mutations with both BA.1 and BA.2.

What is the LNS doing to fight the Omicron variant?

Since the emergence of the Omicron variant, the LNS implemented two strategies to improve its
detection: putting in force a screening programme and enhancing the ongoing sequencing activity.

The screening programme enables a much earlier detection of potential Omicron cases, which
allows the contact tracing teams to rapidly confirm high risk cases and isolate its contacts. It is based
on gRT-PCR kits targeting key mutations of the Omicron variant (69-70del, N501Y and K417N).

The enhanced sequencing capacity was crucial for detecting the first introductions of the Omicron
variant in Luxembourg and verify any potential case previously detected by screening. Now that this
variant is the dominant one in the country, maintaining a baseline sequencing activity is important
to adequately monitor the evolution of all circulating variants. Additionally, the whole genome
sequencing techniques allow a close follow-up on any mutation of concern, so that any genetic
change can be spotted at an early stage of spread.

As an example, in order to study the differences between the new Omicron variant (including BA.1
and BA.2) and the previous Delta (the parental B.1.617.2), we performed a phylogenetic analysis by
maximum likelihood® of sequences from specimens collected in Luxembourg on the same day and
having a minimum 97% genome completeness (see Figure 3). Additionally, the sequence from the
only B.1.640 case detected in Luxembourg was also included. It is interesting to note the close
relationship among all BA.1 cases, as compared to the heterogeneous association among Delta
cases. As for the BA.2 case, the figure shows graphically the divergence from the BA.1 lineage, as
represented by the hierarchy and the length of its branch. The right side of the figure includes the
mutation profile for each of the sequences analysed, based on a subset of spike mutations of
concern. It further supports the relationships suggested by the phylogenetic tree, while proposing
a potential cluster of Omicron cases sharing an uncommon mutation (A701V).

b TIM substitution model with empirical base frequencies and allowing invariable sites (IQTree2).
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Figure 3. Phylogenetic tree of a subset of Omicron sequences by maximum likelihood with TIM substitution model and mutation profile
analysis (present in green, absent in red).
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Furthermore, given the current relevance of the screening programme, it was important to assess
the validity of this diagnostic tool, as compared to the sequencing. The LNS performed a validity
analysis of its screening kits for the detection of the Omicron variant and estimated a sensitivity of
97.96% and a specificity of 99.74% (see Table 1). Potential biases were considered and adjustments
were made accordingly: random selection of specimens screened during a definite period. The high
estimates found support the continuation of the screening programme as a reliable tool for
detecting Omicron cases.

Table 1. Validity analysis of the screening programme compared to sequencing.

Sequencing Total

Screenin 2 144 146
g 780 3 783

Total 782 147 929

Sensitivity = 97.96%
Specificity = 99.74%

Conclusions

- The new Omicron variant showed a rapid growth since its emergence and the ability to
replace previously circulating variants.

- Atthe sametime, Europe is experiencing a surge in the number of COVID-19 cases. However,
hospitalisation and death rates are not increasing proportionally.

- Fully vaccinated people might become infected by Omicron, but it is expected that their
protection against severe illness and death remains high.

- Several subtypes have already been identified, with BA.1 being the most common worldwide
and in Luxembourg.

- The LNS will keep a combined strategy of PCR screening and whole genome sequencing in
order to follow up the evolution of the SARS-CoV-2 pandemic.
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