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We performed 2 surveys during 2022 to estimate point
prevalences of SARS-CoV-2 infection compared with
overall seroprevalence in Sweden. Point prevalence
was 1.4% in March and 1.5% in September. Estimated
seroprevalence was >80%, including among unvacci-
nated children. Continued SARS-CoV-2 surveillance is
necessary for detecting emerging, possibly more patho-
genic variants.

he SARS-CoV-2 Omicron variant has had strong

effects on the COVID-19 pandemic. New Omi-
cron subvariants have emerged over time and those
subvariants have increased capacity to evade neu-
tralizing antibody responses induced by both vac-
cines and prior infections, causing breakthrough
infections and reinfections (1-4). After general PCR
testing was halted in Sweden in early 2022, the pos-
sibility to track the COVID-19 situation and main-
tain surveillance in the general population largely
depended on point prevalence surveys to detect
acute SARS-CoV-2 infection by using PCR and esti-
mates of previous infections by using serology. We
performed 2 cross-sectional surveys during 2022 to
estimate SARS-CoV-2 point prevalences and over-
all seroprevalence in Sweden.
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The Study

Participants were invited from a nationwide prob-
ability-based web panel (5,6). Participants received
material for sampling and instructions on how to
perform self-sampling at home (Appendix, https://
wwwnc.cde.gov/EID/article/29/6/22-1862-App1.
pdf). The first survey, March 21-25, covered all 21
regions in Sweden; the second survey, September
26-29, covered 11 regions in the country, represent-
ing 64% of the population. We performed surveys as
part of the Public Health Agency of Sweden’s assign-
ment to monitor communicable diseases and evalu-
ate infection control measures (in accordance with
§818 of Ordinance 2021:248 from the Swedish Parlia-
ment). All participants provided informed consent,
and the legal guardian provided consent for persons
<16 years of age.

In March, 11,334 persons were invited and
2,906 persons 2-96 years of age participated (Ap-
pendix Table 1). In total, we analyzed 2,659 samples
for ongoing infection and 2,587 samples for sero-
logic responses (Figure, panel A). We detected 48
PCR-positive samples showing SARS-CoV-2 infec-
tion, an estimated point prevalence of 1.4% (95% CI
0.9%-2.1%) in the population of Sweden at the end of
March. One infection was caused by the Delta vari-
ant and 47 by Omicron subvariants (Appendix Table
2). Data from the national registry for communicable
diseases revealed that 633 (24%) of the 2,659 partici-
pants with a valid PCR result had >1 previous con-
firmed SARS-CoV-2 infection; 79.4% had received
>3 vaccine doses (Table 1). Among 48 participants
with PCR-positive results, 4 (8.3%) had previously
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Figure. Flowchart of study participant enroliment and collected and analyzed samples in a study of prevalence of SARS-CoV-2 Omicron
infection despite high seroprevalence, Sweden, 2022. A) Surveys performed during March 21-25. B) Surveys performed September
26-29. Point prevalence and Omicron subvariant data from the September study was published previously (6).

reported SARS-CoV-2 infections. On the basis of
spike IgG data from the 2,587 participants with a val-
id sample for serology, we estimated a 93.3% (95%
CI 91.5%-94.8%) SARS-CoV-2 seroprevalence in the
population of Sweden at the end of March 2022. The
estimated seroprevalence was 80.1% (95% CI 71.1%-
87.4%) in children <11 years of age and 94.2%-98.8%
in persons >11 years of age (Table 2).

In the September survey, 10,568 persons were
invited and 1,774 persons 2-94 years of age partici-
pated. We were able to analyze 1,687 samples for
ongoing infection (Appendix Table 1), and 1,554
samples for serologic responses (Figure, panel B).
We previously reported that 31 of 1,687 participants
were PCR-positive in September, that the estimated
point prevalence was 1.5% (95% CI 0.9%-2.5%), and
all infections were caused by Omicron subvariants
(6). Among participants in the September survey, 485
(29%) had >1 previously confirmed SARS-CoV-2 in-
fection; 85.5% had received >3 vaccine doses (Table
1). Among PCR-positive participants, 22 (71%) had
previously reported SARS-CoV-2 infections. On the
basis of spike IgG data (n = 1,554), we estimated that
SARS-CoV-2 seroprevalence in Sweden was 93.1%
(95% C189.2%-96.0%) at end of September. Estimated
seroprevalence was 84.0% (95% CI 70.3%-93.3%) in
persons 2-11 years of age and 84.9%-100% in persons
>11 years of age (Table 2).

Using answers in the participant symptom sur-
vey, we next analyzed for symptoms in general and
for symptoms among SARS-CoV-2-infected partici-
pants. Overall, 65.2% of participants in March and
67.7% of participants in September, experienced
>1 symptom within 2 weeks before sampling. Of
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participants with negative PCR results, 64.6% in
March and 67.3% in September had >1 symptom (Ap-
pendix Table 3). Among 79 PCR-positive participants,
4 had no symptoms within 2 weeks before sampling
(Appendix Table 3), and 3 of those 4 experienced
symptoms within 1 week after sampling.

Conclusions

Beginning February 9, 2022, mainly hospitalized
persons, healthcare workers, long-term care facility
staff, and at-risk persons with symptoms indicating
COVID-19, were tested for SARS-CoV-2 infection in
Sweden. Because the general population was no lon-
ger tested, trends in prevalence and transmission pat-
terns were difficult to assess in real-time. To estimate
point prevalence of infection in the population, Swe-
den needed random sampling of the population on a
nationwide level.

We estimated point prevalences in Sweden of
1.4% during March 21-25 and, as previously report-
ed (6), 1.5% during September 26-29. Those estimat-
ed point prevalences were higher than those in our
previous national surveys (5). In another survey of

Table 1. Number of COVID-19 vaccine doses received by
participants in surveys conducted for study of high prevalence of
SARS-CoV-2 Omicron infection despite high seroprevalence,
Sweden, 2022

No. No. participants (%)

doses  March 21-25, n = 2,659 September 26-29, n = 1,687
0 178 (6.9) 96 (6.2)

1 12 (0.5) 5(0.3)

2 343 (13.3) 126 (8.1)

3 2,006 (77.5) 809 (52.1)

4 48 (1.9) 408 (26.3)

5 0 110 (7.1)
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Table 2. Estimated SARS-CoV-2 seroprevalence by age group in
study of high prevalence of SARS-CoV-2 Omicron infection
despite high seroprevalence, Sweden, 2022

Age % Participants (95% ClI)

group  March 21-25, n = 2,587 September 26-29, n = 1,554
1-11 80.1 (71.1-87.4) 84.0 (70.3-93.3)
12-19 97.2 (81.9-100.0) 84.9 (53.2-99.0)
20-29 95.9 (89.6-99.2) 92.7 (70.8-100.0)
30-49 94.2 (89.4-97.5) 95.9 (89.7-99.2)
50-64 95.3 (91.6-97.9) 95.0 (88.3-98.7)
65-79 95.0 (94.2-95.7) 96.7 (89.2-100.0)

>80 98.8 (89.8—100.0) 100 (94.3-100.0)

healthcare workers in Stockholm during June 28-29,
2022, we observed asymptomatic SARS-CoV-2 infec-
tions in 2.3% of participants (7). Although healthcare
workers are likely at higher risk for infection than
the general population, those 3 surveys collectively
indicated a continued high level of Omicron trans-
mission in Sweden during March, June, and Septem-
ber 2022. Similar, or even higher, point prevalences
were reported from other countries during 2022. For
example, surveys performed on the general popula-
tion in the United Kingdom estimated point preva-
lences of 6.7%-8.7% in March and 2.1%-2.5% in Sep-
tember for England, Scotland, Wales, and Northern
Ireland (8). Moreover, a survey of blood donors in
Denmark estimated that, by March 2022, 66 % of the
age-matched healthy population had been infected
by SARS-CoV-2 in <5 months (9). Taken together,
those and many other reports show the high capac-
ity of Omicron to spread, including among highly
vaccinated populations.

A large percentage of the population were posi-
tive for spike IgG in March and in September 2022,
which can partly be explained by the high vaccine
coverage in Sweden. COVID-19 vaccination was
not recommended for children <12 years of age in
Sweden. Hence, in the youngest, unvaccinated, age
group, seroconversion was likely induced solely by
infection, indicating that a large percentage (80%) of
that age group had already been infected with SARS-
CoV-2 by March 2022. Similar levels of infections in
children have been reported from Bavaria, Germany,
including seroprevalences of 67% for preschool chil-
dren 1-4 years of age and 84 % for school-age children
5-10 years of age in June 2022, largely caused by the
Omicron variant (10).

Current vaccines seem to provide only limited,
short-term, inhibitory effect on Omicron transmissi-
bility (11). Of note, our surveys showed that among
PCR-positive participants in March, 8.3% had a
previously recorded SARS-CoV-2 infection, but in
September, those participants increased to 71%, in-
dicating a high level of reinfection caused by then
circulating Omicron subvariants, which have shown
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highly increased capacity to avoid neutralizing anti-
bodies (12-14).

In summary, we estimate that 1 of every 66 per-
sons in Sweden was infected with SARS-CoV-2 by
March and September 2022. Although Omicron has
a high transmission capacity, current vaccines protect
against severe disease, as noted by the low fatality
rate observed in Omicron-infected persons in Den-
mark (9). However, because Omicron has the capacity
to efficiently transmit despite high vaccine coverage,
continued surveillance of the general population for
early signs of new, more possibly pathogenic, emerg-
ing SARS-COV-2 variants remains crucial.
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EID Podcast

Tracking Canine Enteric Coronavirus in the UK

Dr. Danielle Greenberg, founder of a veterinary clinic
near Liverpool, knew something was wrong. Dogs in
her clinic were vomiting—and much more than usual.
Concerned, she phoned Dr. Alan Radford and his team
at the University of Liverpool for help.
Before long they knew they had an outbreak on their hands.

In this EID podcast, Dr. Alan Radford, a professor of veterinary
health informatics at the University of Liverpool, recounts the
discovery of an outbreak of canine enteric coronavirus.

Visit our website to listen: EMERGING

https://go.usa.gov/xsMcP |NFECTIOUS DISEASES
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