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South Africa (SA) first detected the B.1.1.529 SARS-CoV-2 vari-
ant from a specimen collected on 9 November 2021 and reported
the variant to the World Health Organization (WHO) on 24
November 2021." Two days later, the WHO named the variant
Omicron and classified it as a variant of concern (VOC) because
of increasing detections in SA and large number of mutations
in the immunogenic regions of the spike protein.' In addition to
increasing cases in SA, the new variant may have been prevalent
in other locations in southern Africa. By 30 November 2021, over
11 countries had reported detections of the Omicron variant,
with the first reports of international importations coming from
Hong Kong, Israel, Japan and France.” Three days later, it was
reported in 29 additional countries.” As of 2 December 2021,
>50 countries had enacted border controls to slow the global
spread of Omicron.’ For example, Japan and Israel closed their
borders to all foreign travellers." The Omicron variant might
have been spreading cryptically in these and other countries
before the WHO declaration, undetected because of the limited
viral sequencing capacity.

Since SA has strong travel links with the rest of the world
and was known to have early cases of the Omicron variant,
we analysed population mobility data from SA to 14 non-
African countries with direct flights in the study period, available
through Facebook Data for Good and OpenSky (Table S1), as
well as Omicron case report data from SA.> We estimated the
probability that the Omicron variant was introduced into each

country via travellers from SA and the extent of local transmis-
sion prior to 28 November 2021 (detailed in Appendix). The
United Arab Emirates has the highest expected importation risk
between 1 and 28 November 2021, with a date of introduction
of 17 November exceeding a 50% chance. By the time Omicron
was classified as a VOC (26 November), we estimated that
8 of the 14 non-African regions had over a 50% chance of
having received at least one travel-based importation from SA
(Figure 1). The remaining two countries—Singapore and Switzer-
land—exceeded this risk threshold on 27 and 28 November,
respectively. By 29 November, 9 of the 10 study regions had
confirmed Omicron cases, in contrast with 46% of the total 54
countries, in the GISAID dataset.” If Omicron was also prevalent
in other countries in southern Africa, the above estimates would
be underestimates of the probability of importation in other parts
of the world.

Regions that receive a substantial number of travellers from
SA were likely to harbour cases of the Omicron variant by
late November 2021. Although the UK has lower estimated
importation risks than many of the other regions considered,
it has reported the largest number of Omicron cases outside
Africa, as of 29 November.” This reflects the UK’s strong genomic
surveillance programme, which has contributed nearly 25% of
all SARS-CoV-2 sequences globally’ and suggests that Omicron
may be spreading undetected in countries with similar or higher
importation risks but perhaps less sequencing capacity.
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— United Arab Emirates (NA)
— Qatar (NA)

— Germany (Nov. 29)

— Netherlands (Nov. 15)

— United Kingdom (Nov. 01)
— United States (Nov. 01)
— France (Nov. 15)

— Turkey (Nov. 29)

— Singapore (Dec. 13)

— Switzerland (Dec. 13)

— Spain (Nov. 29)

— Belgium (Nov. 29)

— Mainland China (NA)

— Portugal (Nov. 29)
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Figure 1. Estimated risks of SARS-CoV-2 Omicron variant introductions from SA to 14 non-African regions on or before 28 November 2021; (A) the
probability that at least one person infected with the Omicron variant arrived in a given country from SA by the date indicated on the x-axis based on
Facebook mobility and OpenSky data; the black dashed vertical line indicates 26 November 2021 when the WHO classified Omicron as a VOC'; the
red dashed horizontal line indicates an importation probability of 50%; line colours correspond to the relative risk of importations as of 26 November,
with red and blue indicating high and low probability, respectively; regions that confirmed Omicron cases or not by 29 November 2021 are listed
in black and blue; regions without data are in grey; dates in parentheses as the timing of first omicron reported in GISAID?; (B) mean probability of
at least one Omicron variant importation from SA by 28 November 2021 in 1000 stochastic simulations; regions in grey were not analysed because

mobility data were not available

Our estimates rest on several simplifying assumptions. We
assumed that all introductions during this early period occurred
via pre-symptomatic and asymptomatic travellers from SA and
ignored possible importations from other countries or by symp-
tomatic cases. If the sequences we analysed were disproportion-
ately sampled from regions of SA in which the Omicron variant

first emerged, then we may overestimate the relative frequency
of Omicron across all of SA. In a retrospective comparison of
our projections to subsequent submissions of Omicron variant
sequences to GISAID,” we find that the order of arrival in
these countries roughly matches our estimated risks (Figure 1A,
legend). In fact, USA and UK had already reported at least
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one Omicron infection by 1 November, suggesting that our
projection period starting on 1 November may have led to the
underestimation of early importation risks.

We estimate exportation rates from SA using Facebook mobil-
ity data without correcting for possible geographic and demo-
graphic biases in the Facebook user base. Given that young adults
are overrepresented (with 25-34 year olds comprising 32.2%
of Facebook users but only 18% of the SA population) and
that young adults tend to travel at higher rates than other age
groups,’ we may overestimate travel rates from SA. Similarly,
we do not consider correlations between travel behaviour and
COVID-19 exposure risks. If age groups with higher travel rates
also have higher infection risks, then we may underestimate risks
of exportation.

We also note that Facebook mobility data are only available
for a small subset of the routes analysed. To fill missing values,
we obtained international flight data and used Facebook data
from October 2021 to estimate the fraction of seats typically
occupied on flights from SA. This strong assumption may lead to
underestimation of travel volume to more popular destinations.
Our estimates can be updated as we gain further insight into
behaviour drivers of risk and epidemiological characteristics of
the Omicron variant. Thus, we may underestimate the risks.
Should future studies reveal significant epidemiological differ-
ences between the Omicron variant and the wildtype, then these
estimates can be readily updated.
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