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The outbreak of COVID-19, which originated in Wuhan, China,
was first noticed in December 2019. The genome of the causative
agent, known as severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), had been sequenced and made publicly available a
month later [1]. The virus rapidly spread to other countries in East
Asia out of the Mainland China, and just a few days later, there
were confirmed cases in the USA and Europe. As of July 2021,
COVID-19 is still an ongoing pandemic and thousands of SARS-CoV-
2 variants have been emerging and circulating globally.

The global health emergency imposed by the COVID-19 pan-
demic boosted research development that is now reflected in the
more than 2 million worldwide SARS-CoV-2 genomes available
through public databases.

The first detection of SARS-CoV-2 in the USA was in the state
of Washington, on January 21, 2020, involving a patient who had
returned after traveling to Wuhan. The virus was fully sequenced
and revealed only three nucleotides and one amino acid distinct
from the Wuhan reference genome [2]. A month later, a second
SARS-CoV-2 infection was reported in Washington, but this episode
was likely caused by a second introduction from Europe [3]. As of
March 25, 2020, the state of Washington had already confirmed
2580 cases and 132 deaths [4].

In the issue of The Lancet Regional Health - Americas, Tordoff
et al. [5] used 11,422 complete genomes of SARS-CoV-2 publicly
available on the GISAID database (gisaid.org) to estimate the num-
ber of introductions and exportations of SARS-CoV-2 in the state of
Washington during the first year of COVID-19 pandemics.
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By using phylogenetic-based methods, they estimated that
there were at least 287 distinct introductions in the state of Wash-
ington, most of them originating elsewhere in the United States. As
expected, the lineages B.1 and B.1.1 belonging to the G clade, which
is associated with increased transmissibility, accounted for the ma-
jority of the introductions that occurred mostly in March and April
2020.

Late in March 2020, when the number of cases in several
states was on the rise, the Governor of Washington issued pub-
lic health measures that severely restricted human mobility. The
restrictions took effect and the number of cases and deaths de-
creased. Critically, despite the lack of air restrictions at the time,
Tordoff et al. [5] also demonstrated that the number of virus intro-
ductions/exportations to and from the state dropped, reflecting the
effectiveness of such policies in reducing the overall virus trans-
mission.

Although non-pharmaceutical interventions were proven to be
effective in decreasing the effective reproduction number (Rt) of
SARS-CoV-2 [6], containment measures alone are not enough to
tackle the pandemic. Openly shared and real-time information re-
garding the lineages circulating worldwide and close monitoring of
the worrying variants are also critical to adequately respond to the
COVID-19 health crisis.

COVID-19 is the first global emergency in which next-
generation sequencing capacity has been available to public health
since the very beginning. Netherlands and Australia are good
examples where prompt efforts for sequencing the SARS-CoV-2
genome resulted in early decisions that helped to control local
transmission.

In fact, to actually conduct public health measures, results must
be obtained and communicated in a timely and efficient manner
so that strategies can be rapidly defined. During the first half of
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Fig. 1. The proportion of global SARS-CoV-2 cases sequenced and shared on the GISAID database until July 07, 2021. The size of each circle is proportional to the number of
SARS-CoV-2 genomes sequenced per number of confirmed cases. Countries are colored by continent. For clarity, only some countries were labeled.

the pandemic, phylogenetic and phylodynamic studies using SARS-
CoV-2 genomic data were mostly dedicated to describing the epi-
demics and virus dispersion. Significant advances in diagnosis and
vaccine development were also achieved thanks to the amount of
data generated and openly shared in the first months of 2020. At
that time, due to the apparently low evolutionary rate of SARS-
CoV-2, little attention was paid to the risks for the emergence of
variants with clinical and epidemiological consequences. But the
picture has changed. As of June 2021, as a consequence of uncon-
trolled virus circulation, thousands of new mutations and at least
four variants of concern (V.0.C) were described and it is very likely
that other variants yet to be identified are also circulating.

The number of SARS-CoV-2 sequences posted in the GISAID
database has been substantially increasing every day. With few
exceptions, such as Iceland and Australia, where the highest pro-
portion of reported cases (~40-50% of all cases) was sequenced,
most countries still face problems regarding genomic surveillance
capacity, which is far from being sufficient in terms of number of
genomes sequenced per total number of cases (Fig. 1). Public and
private initiatives to implement and extend the sequencing capa-
bility on a global basis, particularly in developing countries, such
as the Regional Network for COVID-19 surveillance (COVGEN) from
the Pan American Health Organization (PAHO), GENOV, funded by
the largest private medical diagnostic company in Brazil and the
Africa CDC with the Pathogens Genomic Initiative, are helping to
find blind spots of SARS-COV-2 genetic information in Latin Amer-
ica and Caribbean, and Africa [7-9].

However, the sequencing capacity is not the only issue. Struc-
tured and efficient responses also depend on the ability of the
researchers to translate the genomic data into insights for policy
makers so that the results of this “open science” lead to prag-
matic and rapid solutions. The COVID-19 pandemic exposed the
gap between scientific research and policy makers. Therefore, it is
mandatory that scientists and policy makers work closely to defeat

this pandemic, otherwise the uncontrolled emergence of variants
and vaccination lag in several low-income countries will prevent
us from ending the COVID-19 pandemic.
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