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By 9 December 2021, 785 SARS-CoV-2 Omicron vari-
ant cases have been identified in Denmark. Most
cases were fully (76%) or booster-vaccinated (7.1%);
34 (4.3%) had a previous SARS-CoV-2 infection. The
majority of cases with available information reported
symptoms (509/666; 76%) and most were infected in
Denmark (588/644; 91%). One in five cases cannot be
linked to previous cases, indicating widespread com-
munity transmission. Nine cases have been hospital-
ised, one required intensive care and no deaths have
been registered.

On 26 November 2021, the World Health Organization
designated the severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2) Omicron variant (Phylogenetic
Assignment of Named Global Outbreak (Pango) line-
age designation B.1.1.529) a variant of concern [1]. Two
days later, on 28 November 2021, the first two Omicron
cases were identified in Denmark in travellers return-
ing from South Africa (see detailed timeline in Table
1). By 9 December, a total of 785 Omicron cases have
been registered in Denmark. The aim of this communi-
cation is to describe these first Danish cases to pro-
vide insights into the spread and early indications of
severity.
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Surveillance of SARS-CoV-2 variants in
Denmark

An important pillar in the Danish coronavirus disease
(COVID-19) response has been free and easy access to
testing. Community testing is carried out in ‘TestCenter
Denmark’ (TCDK), where every resident or visitor in
Denmark can book an appointment (TCDK carried out
more than 85% of all tests [2] and uses reverse tran-
scription PCR (RT-PCR) for SARS-CoV-2 confirmation).
Furthermore, testing is also carried out through referral
mainly from general practitioners or hospitals as part
of the national healthcare testing system, for which
samples are analysed in one of 10 local clinical micro-
biology departments using RT-PCR or other nucleic
acid amplification tests. The testing strategy is supple-
mented by an extensive antigen-testing programme,
and persons with a positive antigen test are encour-
aged to get a confirmatory PCR test.

The Danish COVID-19 testing strategy includes asymp-
tomatic testing for close contacts of confirmed cases
and screening tests in certain settings (e.g. work-
places and primary schools). Overall, more than15%
of the Danish population is PCR-tested at least once
during a week [3]. By 9 December, 9.2% of the Danish
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TABLE 1

Timeline of SARS-CoV-2 Omicron developments, Denmark, November and December 2021

Development Date Reference
South Africa announces detection of a new SARS-CoV-2 variant B.1.1.529 25 November [12]
World Health Organization designates B.1.1.529 as a variant of concern, named Omicron 26 November [1]
Travel restrictions to South Africa and six neighbouring countries® are put in place. This includes:

- Advice against travelling to these countries;

- For people with recent stays (<10 days) in these countries, testing within 24 h after arrival in Denmark and

isolation for 10 days; 27 November [13]

- Restriction of travel without negative COVID-19 test;

when holding a negative COVID-19 testing certificate.

- Incoming travellers from these countries are only allowed entry to Denmark with recognisable purpose and

Extensive contact tracing for Omicron cases implemented:

First two Omicron cases confirmed by WGS in Denmark in returning travellers from South Africa;

- Confirmed cases are to isolate until 48 h after symptom cessation 28 November [14,15]
- Close contacts as well as close contacts of close contacts are recommended to quarantine regardless

of vaccination status and to take a PCR test on Days 1, 4 and 6 from last exposure; recommendation of

quarantine until a negative result of the test on Day 6.

Implementation of travel restrictions from three additional countries (Angola, Malawi and Zambia) 29 November [16]
All passengers arriving from Hamad International Airport, Qatar and Dubai International Airport, United Arab

Emirates, to be tested by antigen test at arrival in Denmark and referred to PCR test if the antigen test is

positive; 1 December [17]
Omicron variant detection changes from del 69-70 to the more specific 452L.

Change in the case definition of confirmed Omicron cases from WGS only to variant PCR and/or WGS 4 December [18]
Quarantine requirement for close contacts of close contacts of Omicron cases is abolished. 7 December [19]

COVID-19: coronavirus disease; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; WGS: whole genome sequencing.

2 Botswana, Eswatini, Lesotho, Mozambique, Namibia and Zimbabwe.

population had tested positive for SARS-CoV-2 since
the start of the epidemic.

Surveillance of SARS-CoV-2 variants in Denmark is
based on screening of all positive samples with variant-
specific RT-PCR and extensive whole-genome sequenc-
ing (WGS) efforts. For most of 2021, more than 90% of
SARS-CoV-2 isolates were sequenced, although rates
have been lower since late autumn because of rising
case numbers [4]. The TCDK has a maximum capacity
of 15,000 WGS per week.

Public health response to the Omicron
variant

An RT-PCR detecting the Omicron variant using the
452L marker (estimated specificity: 99.99% based on
retrospective analysis) [5] was developed and imple-
mented in the TCDK by 1 December. In the 10 local clini-
cal microbiology departments, similar solutions have
been set up. All isolates from cases who are found to
be RT-PCR-positive for the Omicron variant are subse-
quently subjected to WGS. More WGS data are needed
in order to have a meaningful positive predictive value.
A confirmed Omicron case was defined based on
WGS results until 3 December. From 4 December, the

definition was extended to also include positive RT-PCR
for the variant.

Extensive contact tracing around Omicron cases was
initiated and is carried out by the Danish Patient
Safety Authority (STPS). This includes self-isolation of
cases until 48 h after symptom cessation for confirmed
cases or, if asymptomatic, self-isolation for 7 days.
It is recommended that all close contacts, as well as
their close contacts, regardless of vaccination status,
are tested (on Day 1, 4 and 6 after last contact with an
Omicron case) and self-quarantine until a negative test
result has been received after the final test on Day 6.
Self-quarantine of close contacts of close contacts was
abolished on 7 December 2021. Restrictions on incom-
ing travellers were introduced on 27 November (Table

1).

Register-based surveillance

To describe the Omicron cases, we used data from the
routine Danish surveillance of COVID-19 [6] in which
information from several national registries is linked
daily. This provides information on demographic char-
acteristics, vital status, vaccination status, previous
SARS-CoV-2 infection, admission to hospital and inten-
sive care treatment of cases. During contact tracing,
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COVID-19: coronavirus disease; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; WGS: whole genome sequencing; WHO: World

Health Organization.

2 Note that the number of cases from 6 and 7 December is not fully representative as data are pending.

the STPS collects information on travel history symp-
toms and suspected place of infection.

Characterisation of cases

As per 9 December 2021, 785 cases of SARS-CoV-2
Omicron have been registered in Denmark. As there is
a few days’ lag from sampling to test result, the latest
sampling date was 7 December. Daily case counts rose
quickly (Figure 1), with daily increases of more than 40%
from 4 December. In total, 143 (18%) have so far been
confirmed by WGS. The age of cases ranged between
2 and 95 years (median: 32) and 433 (55%) were male
(Table 2). Nine cases (1.2%) are or have been hospi-
talised, one case so far has received intensive care
treatment and no cases have died. Cases were iden-
tified widespread across the country, but most were
clustered in two main epicentres in the western part of
Denmark and in the area of the Capital. A total of 599
(76%) cases were fully vaccinated and an additional
56 (7.1%) had received full vaccination plus a booster
dose. Number and proportions of cases with the SARS-
CoV-2 Delta variant (B.1.617.2 and sublineages) in the
same period are also shown in Table 2 for reference.

www.eurosurveillance.org

As at 9 December, 644 cases had known information
on place of infection (82% of all cases) and 56 of them
(8.7%) reported a travel history. Sixteen reported trav-
elling from South Africa, but also other African and
European countries were reported (Table 2). These
introductions are apparent on the phylogenetic tree
(Figure 2). In addition, 464 cases (75%) reported a pos-
sible place of infection and 180 non-travellers (28%)
did not report a suspicion on where they had been
infected. To date, STPS has linked at least 83 Omicron
cases to five large events in Denmark (>100 partici-
pants). The number of cases related to these events
is expected to increase as testing and contract tracing
are ongoing. A high attack rate was reported at one of
the events, a seasonal gathering with 150 participants,
where 71 (47%) participants got infected. The SARS-
CoV-2 Omicron variant was introduced to the gathering
by a person who had been travelling to South Africa.
This virus was further transmitted to three secondary
schools and a concert with ca2,000 participants in the
same region, and subsequently to other events in other
parts of Denmark. Furthermore, a hospital outbreak
has been identified on a geriatric ward where at least



TABLE 2

Characteristics of SARS-CoV-2 Delta and Omicron variant cases, Denmark, 22 November-7 December 2021

Number of Delta® cases

% of all Delta? cases

Number of Omicron cases

% of all Omicron

Age (years)

(QESTREY))

(h=785)

cases

0-9 3,081 16 30 3.8
10-14 2,434 13 23 2.9
15-19 962 5.0 102 13

20-29 2,317 12 214 27
30-39 2,548 13 110 14
40-49 2,973 16 111 14
50—-64 2,952 15 144 18
> 65 1,870 10 51 6.5
Sex

Female 9,637 50 352 45
Male 9,500 50 433 55

Travel history

Yes® NA 56 7.1
No NA 601 77
Unknown NA 128 16

Vaccination status®

Not vaccinated 8,199 44 111 14

Started¢ 484 2.6 19 2.4
Vaccinated® 9,269 50 599 76
Booster vaccinationf 597 3.2 56 7.1
Previous SARS-CoV-2 infection confirmed by RT-PCR in Denmark<s

Yes 160 0.9 34 4.3
No 18,389 99 751 96
Self-reported symptoms

Yes NA 509 65
No NA 157 20
Unknown NA 119 15

Hospitalisation

Yes | 290 | 1.5 9 | 1.2
Intensive care treatment

Yes | 22 | 0.11 1 | 0.13
Death

Yes | 14 | 0.07 o] | o

NA: not applicable; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
2 Based on WGS-confirmed cases with sampling date from 22 November-7 December 2021.

® South Africa (n=16), Germany, Spain, Tanzania, Nigeria, Zimbabwe, United Kingdom, the Netherlands, Sweden and Belgium (sorted by
frequency, only countries to which >2 have reported travel is shown).

¢ Based on SARS-CoV-2 Delta variant cases from TCDK only (n=18,549).
4 One dose but not yet completed vaccination schedule (see footnote ©).

¢ Vaccinated with two doses of Comirnaty (Pfizer/BioNTech, Mainz, Germany/ New York, United States), Vaxzevria (AstraZeneca, Cambridge,
United Kingdom), Spikevax (Moderna, Cambridge, United States), or one dose of COVID-19 Vaccine Janssen (Johnson & Johnson, New
Brunswick, United States) at least 14 days before positive test. By 9 December 2021, 76% of the Danish population had been fully

vaccinated.

fBooster vaccination ca 6 months after being fully vaccinated and at least 14 days before positive test.
¢ Previous infection is defined as having a positive PCR tests more than 60 days from the current sample.

www.eurosurveillance.org



FIGURE 2

Maximum-likelihood phylogeny for consensus genomes from SARS-CoV-2 Omicron cases sequenced in Denmark as at 7

December 2021 (n = 92)
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GISAID: Global initiative on sharing all influenza data; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

Green nodes: Danish cases, showing suspected place of infection (heatmap); brown nodes: representative Omicron consensus genomes
from the GISAID genome database not sequenced in Denmark (Supplementary Table S1), rooted on the Wuhan-Huz1 strain (grey node).

Introductions are denoted in the heatmap as ‘Abroad’ [7-9].

four patients older than 8o years and two employees
tested positive for Omicron. All of them were previously
vaccinated.

Ethical statement
This study did not require ethical approval as it is
based on routine surveillance data on COVID-19.

Discussion

Since the identification of the first Omicron case in
Denmark, a steep increase in the number of cases has
been observed. A major driver of this development was
a large party with young adults — a population group
with more social and close connections than adults
and children. The rapid spread of the Omicron vari-
ant in Denmark is worrying, but not unexpected. On
2 December 2021, the European Centre for Disease
Prevention and Control assessed a high probability of
new introduction and community spread [10].

www.eurosurveillance.org

The response strategy in Denmark has been to delay
transmission of the Omicron variant in order to gain
time for roll-out of the third vaccine dose and the
recently initiated vaccination programme for children
aged 5 to 11 years. However, the rapid acceleration of
cases catalysed by superspreading events challenged
the mitigation. Despite the capacity to detect Omicron
cases early, implementation of travel restrictions and
implementation of extended contact tracing efforts,
more than one in five cases cannot be linked to pre-
vious cases. This indicates that within 1.5 weeks from
identifying the first case of Omicron, there is already
widespread community transmission in Denmark,
which challenges further epidemic control.

It is of concern that 83% of cases occurred in fully or
booster-vaccinated people. Whether this observa-
tion is an artefact as the major superspreading events
and subsequent chains of transmission have occurred
primarily in young adults, and not yet spread to chil-
dren, who have not been vaccinated, is still too early to



say. The data are too immature to allow analysing the
cases by vaccine type. However, it can be mentioned
that 76% of the Danish population are fully vaccinated
and 84% of these have received Comirnaty (Pfizer/
BioNTech, Mainz, Germany/ New York, United States)
followed by 14% with Spikevax (Moderna, Cambridge,
United States). The composition of cases as well as the
short follow-up period may affect the observed propor-
tion of hospitalised cases. The proportion of asymp-
tomatic cases should be interpreted considering the
massive testing of contacts and relatively quick follow-
up of cases, which means that SARS-CoV-2 Omicron
cases may be caught early in their course of infection,
potentially before the development of symptoms.

Of note, the earliest Omicron cases in Denmark
occurred before South Africa announced the emer-
gence of this variant. These cases reported travel his-
tory from Qatar and the Netherlands, indicating that
the variant might have spread from the African conti-
nent before this. Also, later Danish travel-related cases
are not only found among travellers returning from
South Africa but also from other European countries,
indicating that community spread is likely to be more
widespread than reported.

Denmark has one of the highest RT-PCR testing capaci-
ties in the world and screens all positive RT-PCR tests
with an Omicron-specific PCR [11]. Linking this informa-
tion with national registers allows us to give a detailed
overview of the early spread of the Omicron variant. We
find several reasons for concern: (i) the rapid spread
shortly after introduction despite extensive contact
tracing efforts, (ii) the occurrence of several super-
spreading events with high attack rates and (iii) the
high proportion of fully vaccinated Omicron cases. We
observed nine hospitalisations and one case needed
intensive care treatment. Owing to limited follow-up
time and few admissions, it is too early to conclude on
the severity of the Omicron variant.

Conclusion

We show a rapid increase and spread of the SARS-CoV-2
Omicron variant in Denmark, a European country with
high testing capacity, high vaccination coverage and
limited natural immunity through SARS-CoV-2 infec-
tion. The introduction and spread occurred despite
an early and comprehensive public health response.
Spread was catalysed by superspreading events and
challenges further epidemic control. Information from
the earlier travel-related cases, with no travel history
to Africa, suggests that community transmission is
more widespread than reported. The high proportion
of fully vaccinated Omicron cases is a concern, the
implications are still being described. It is too early to
draw conclusions on the severity of Omicron compared
to previous SARS-CoV-2 variants, analyses on this are
ongoing.
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