
 

The coronavirus epidemic of 2020 in Finland
began with five virus lineages
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Weekly SARS-CoV-2 statistics and general timeline of Finland in 2020. The
number of PCR tests (total n = 967,885) and positive findings (total n = 21,731)
based on the COVID-19 infectious diseases registry of the Finnish Institute for
Health and Welfare (THL) are shown in panel (a). The color of lines matches
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their respective axes, i.e. the axis indicating number of tests is on the right and
number of positive cases on the left. The number of SARS-CoV-2 sequences
submitted to GISAID (total n = 1,597) are displayed in panel (b). Panel (c)
depicts the general timeline of the arrival of SARS-CoV-2 in Finland and the
subsequent responses by the Finnish government and health authorities, which
are indicated by letters A-J in panels (a) and (b). Exact dates for each response
are mentioned within brackets. This information is based on public records by
THL. HUS = Hospital District of Helsinki and Uusimaa. Credit: Communications
Medicine (2022). DOI: 10.1038/s43856-022-00130-7

The COVID-19 pandemic began at the end of 2019 in Wuhan, China.
Since then, the SARS-CoV-2 virus has spread rapidly despite attempts to
restrict it. By mid-April 2022, the number of reported coronavirus
infection cases exceeded 500 million globally, with the total number of
deaths at over 6.2 million.

Researchers from the University of Helsinki and KU Leuven in Belgium
investigated the arrival and spread of SARS-CoV-2 in Finland in 2020.
According to the analysis, a total of 42 independent virus lineages
arrived in Finland in spring 2020, of which only a handful caused large
chains of transmission. The results have been published in the 
Communications Medicine journal.

"Research on the geographical evolutionary history of coronaviruses
revealed that in the spring of 2020, an estimated 42 independent virus
lineages arrived in Finland primarily from Italy, Austria and Spain. Four
of these lineages caused two-thirds of the entire epidemic in Finland in
spring 2020, while a single virus lineage from Spain led to a major
transmission chain that covered one-third of the epidemic in the country.
However, most of the 42 lineages did not lead to community
transmission in Finland," says Postdoctoral Researcher Ravi Kant.
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"In the early stages of the pandemic, one of the biggest problems in
monitoring the chains of transmission was the genetic similarity of the
virus everywhere in the world—there were very few differences in the 
viral genome between individual countries and chains of transmission.
Philippe Lemey's research group developed an analysis technique that
combines data on human mobility at individual and population levels
with the sequence analysis of the viral genome. We applied this
technique to Finnish sequencing data," says Postdoctoral Researcher
Teemu Smura.

Coronavirus landed in Finland from Austria, Italy
and Spain

According to the researchers, Austria, Spain and Italy were the most
significant sources of coronavirus spreading to Finland in 2020. These
countries also had the earliest infection spikes in February 2020.

"One possible source of coronavirus infections are travelers from
Austria who may have picked up the virus in popular skiing resorts. At
least in the town of Ischgl in Tyrol, Austria, the coronavirus situation
was serious in March 2020. The virus strains that spread from there may
have been behind the transmission chains of a number of European
countries," says Doctoral Researcher Phuoc Truong Nguyen.

"Our results show that only a small share of infections is transmitted
further, indicating that if travel restrictions and quarantines, testing,
tracing and isolation schemes, or other border control measures are
deployed early enough, they can delay the development of cases of
infection into widespread transmission chains in society. However, these
measures will only be effective if combined with other preventive
measures, and if the viral strains to be prevented have not already
spread," says Professor Olli Vapalahti.
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SARS-CoV-2 has evolved into a complex virus

The key questions pertaining to the coronavirus pandemic relate to the
ongoing evolution of the virus. Originally, SARS-CoV-2 spread to
humans as a zoonotic (transmissible between animals and humans)
disease, most likely from bats.

"The circulation of the virus in a new host species requires numerous
changes: for instance, the virus must adjust its surface proteins to make
them attach more effectively to the cells of the host. In addition, the
virus must overcome the host's innate defenses. In fact, the rapid
transmission of coronavirus between people in large human populations
has produced complex genetic diversity in the virus. At the moment, one
of the most central questions in related research is how these different
changes alter the biological characteristics of the virus, and what kind of
changes selection pressure is guiding the virus towards in the future,"
says Associate Professor Tarja Sironen.

Epidemic waves in Finland in 2020

The first SARS-CoV-2 case was diagnosed in Finland on 29
January 2020 in a tourist who arrived from Wuhan, China.
However, the infection was not transmitted to others in Finland.
The first wave of the epidemic in Finland began at the end of
February 2020, peaking in early May and ending by early June.
In June and July, the incidence of coronavirus was low in
Finland.
The second epidemic wave began in August 2020 and lasted until
early November.

  More information: Phuoc Truong Nguyen et al, The phylodynamics
of SARS-CoV-2 during 2020 in Finland, Communications Medicine
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