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The new discovery of the highly mutated Omicron variant of concern
(VOC) G.R./484A (B.1.1.529) of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) in South Africa on November 24, 2021,
raised many questions [1,2]. As of December 3, 2021, the World Health
Organization (WHO) reported Omicron Variant in 38 Countries in all six
WHO regions and increasing trends in South Africa suggesting increased
transmissibility (Fig. 1) [3]. More than half a million genome sequences
have been submitted to the Global Initiative on Sharing Avian Influenza
Data (GISAID) from all six continents to confirm variants until December
2021 [2]. It is now evident from the statement of the Dutch Health
Ministry that the Omicron variant was present in Europe 10 days before
its discovery in South Africa; however, there has been no established
link to the variant’s African origin [4]. Two of the cases found in the
Netherlands were from samples tested on November 19 and 23, 2021,
predating the alert from South Africa [4].

Furthermore, a recent report indicates that two patients tested pos-
itive with Omicron on November 13 and 18 in Hong Kong, China [5]. It
is believed that the first passenger transmitted the virus to the other
passenger despite being in a hotel quarantine in opposite rooms [5]. The
United States also announced its first confirmed case on December 1,
2021, in California diagnosed in a traveller who returned from South
Africa visit on November 22, 2021 [6].

The Omicron variant carries more than 50 mutations (Fig. 1),
including 26-32 on the Spike protein alone, including amino acid sub-
stitution, deletion, and insertion [1,7]. Out of various mutations noted,
only a dozen of them have been studied in the past. Therefore, it is early
to have information on the other mutations and how they would affect
the virus behaviour. The critical mutations in spike protein are G339D,
S371L, S373P, S375F, K417 N, N440K, G4468S, S477 N, T478K, E484A,
Q493R, G496S, Q498R, N501Y, and Y505H [7]. These amino acid
substitutions occur in the Receptor Binding Domain (RBD). Interest-
ingly, this variant carries mutations found in other variants of concern
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(VOQ); it has the deletion at spike position 69-70, similar to the Alpha
variant that leads to the S gene dropout or S gene target failure [8]. It
also has three key mutations similar to those found in Beta and Gamma
variants that confer immune escape [8]. Additionally, it has a range of
close mutations to the furin cleavage site similar to those present in the
Delta variant [8]. Based on these mutations, it is thought that the Om-
icron variant may have similar characteristics to all other variants, at
least at the molecular level [8].

All SARS-CoV-2 RT-PCR diagnostics currently detect this variant.
One of the three target genes has been identified in several laboratories
as missing from a commonly used PCR test (S gene dropout or S gene
target failure) [1]. Therefore, this test can be used as an indicator for this
variant while sequencing is carried out for confirmation. This method
has allowed the detection of this variant at a higher rate than in previous
outbreaks. Furthermore, more information is needed to identify the
impact of this variant on other tests such as rapid antigen detection tests.
Additionally, it is early to know about the effectiveness of the current
treatment regimens but based on the preliminary evidence, IL-6 receptor
blockers and corticosteroids will still be effective in managing patients
who present with a severe form of the coronavirus diseases 2019
(COVID-19) caused by the Omicron variant [9].

It is still premature to have empirical scientific data to comment on
the infectivity of the variant and its impact on vaccines efficacy/effec-
tiveness. Because the mutations mimic some of the ones found in other
variants, the Omicron would likely be highly infectious and trans-
missible. The spike protein mutations such as D614G, N501Y, and K417
N are thought to make the virus more infectious [10]. Similarly, the
H655Y, N679K, and P681H mutations could increase the transmission of
the virus (also found in Alpha and Delta variants) [7]. The antibodies
produced for the natural infection are generally low in titer and dissipate
quickly. Based on these concepts, it is more likely that we will see more
reinfections with the omicron variant. The subsets of the population
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Fig. 1. Omicron variant of concern. Global case distribution, molecular characteristics and phylodynamics (by GISAID analyses), up to December 3, 2021 (http

s://www.gisaid.org/).

Total of cases per country: United States (40), Canada (28), Brazil (5), Japan (3), Switzerland (9), Spain (11), Portugal (13), France (11), Netherlands (27), Belgium
(17), Luxembourg (1), Czech Republic (1), Croatia (1), Norway (14), Romania (2), Russia (2), Austria (17), Sweden (5), United Kingdom (334), Ireland (2), Italy (6),
Germany (15), Denmark (5), Nepal (2), India (5), Maldives (1), Sri Lanka (1), Thailand (1), Malaysia (1), Singapore (6), South Korea (3), Hong Kong (13), Australia
(22), Israel (12), Botswana (33), Ghana (33), Nigeria (6), Reunion (2), South Africa (398), Finland (1), Mexico (1). Updated on December 8, 2021.

with no vaccination status are more likely to be predisposed to the
infection and suffer from a more severe form of the disease than vacci-
nated individuals in whom partial immunity is conferred by T-cell
mediated response. Based on the report from the physicians and primary
care providers in South Africa, it is known that the clinical presentation
is similar to other COVID-19 variants. However, the severity of the cases
will be more apparent in the coming days [8]. Initially, identified in-
dividuals affected in South Africa were cohorts of young university

students with mild symptoms, including fatigue [9]. Finally, the WHO
officials mentioned that early indications suggest most omicron coro-
navirus cases are mild [1].In a recently published data, population-level
data from South Africa suggests that unlike with the Beta and Delta
variant, there is an increased reinfection risk that is temporarily asso-
ciated with the Omicron variant [11].

The original trials of vaccines performed in 2020-2021 clearly show
the efficacy against infection with SARS-CoV-2. However, the vaccine
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effectiveness with the arrival of a new variant, Omicron, remains un-
clear. Although the vaccine produces a whole array of antibodies, there
are still many unknown mutations associated with the Omicron variant;
therefore, partial immune escape may be expected. Interestingly, mRNA
vaccines provide protection mediated by T-cells. The response may still
provide partial protection even if mutations favour the virus to escape
from antibodies, significantly decreasing the severity and hospitaliza-
tion rate [12]. Data from South Africa shows reports of breakthrough
infections with the Omicron variant in people vaccinated with the Pfizer
vaccine [13]. However, preliminary data suggest that the vaccines are
still effective in preventing severe disease, with those unvaccinated
having an increased chance of developing severe symptoms, according
to the reports from Israel [14]. The WHO also iterated in their technical
report that vaccinations are still effective in preventing severe disease
and death [1]. In the meantime, all three companies that produce the
FDA-approved vaccinations (Johnson & Johnson, BioNTech/Pfizer, and
Moderna) have released statements confirming that they believe their
vaccines would still produce protection against severe disease and that
variant-specific vaccination and boosters are under development
[15-17]. BioNTech anticipates results about vaccine effectiveness
against the Omicron variant in less than two weeks to determine the
need for a variant-specific vaccine [17].

The Centers for Disease Control and Prevention (CDC) will tighten
measures for people arriving in the United States that will require
travellers to present a negative PCR test one-day prior to departing [18].
Furthermore, they are debating whether to enforce new measures that
will require all travellers arriving in the United States to self-quarantine
for seven days, regardless of vaccine status, PCR result, or country of
departure [18]. The WHO has advised those over the age of 60 not to
travel amid concern of the new variant [18]. The CDC has reinforced
their recommendations for vaccinated people to get the booster vaccine
six months after the second dose of Pfizer-BioNTech or Moderna and just
two months after Johnson & Johnson’s Janssen vaccine [19]. CDC
guidelines stated that people above the age of 50 should get the booster,
and people above 18 may get it but have now stated people over 18
should get the booster amid the new variant spread [19]. The U.S. public
health laboratories have also increased full-genome analysis to 20,000,
four-fold from the previous year [20]. The NIH has strengthened its
recommendations for people to wear masks, especially as the Omicron
variant could be spreading in the U.S. now [21]. The WHO has recom-
mended countries to apply an evidence-informed and risk-based
approach to travellers and not to close borders, stating its unlikely to
prevent the spread of the Omicron variant [22].

VOC, such as Alpha (B.1.1.7 from the United Kingdom), Beta
(B.1.351, from South Africa), and Gamma (P.1, Brazil), Delta (B.1.617.2,
India), are associated with increased transmissibility, increased viru-
lence, and decreased effectiveness of public health and social measures
[23-28], but with the recent Omicron variant (B.1.1.529, South Africa),
urgent data is needed about that.

In addition to Omicron and the rest of VOCs, interest also remained
in the role of the Variants of Interest (VOI), especially present and
originated in Latin America, such as the Lambda (C.37-Peru) and Mu
(B.1.621-Colombia). These present changes in the genome, affecting the
characteristics of the virus such as its transmissibility, the severity of the
disease it causes, and its ability to escape the action of the immune
system; in addition, they may pose a new risk to the global public health
[23,24].

The new Omicron variant of COVID-19 has been detected in more
than 40 countries on five continents (Fig. 1), in Africa in South Africa,
Ghana, La Reunion (France), Nigeria and Botswana, in Asia in Japan,
South Korea, Russia, Nepal, India, Sri Lanka, Thailand, Malaysia,
Maldives, Singapore, Hong Kong, in the Middle East in Israel, in the
Americas in Canada, United States, Mexico and Brazil [2], and Oceania
in Australia [25-28].

The European Centre for Disease Control and Prevention (ECDC) had
recorded 337 confirmed cases of the Omicron variant of COVID-19 in 21
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countries of the European Union and European Economic Area (EU/
EEA) (Fig. 1), namely in Austria, Belgium, Croatia, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Latvia, Liechtenstein, the Netherlands, Norway, Portugal,
Romania, Spain, and Sweden. In addition, the confirmed cases have a
history of travel to African countries [28-30].

In Latin America, Brazil confirmed on November 30, 2021 (Fig. 1),
the first two infections with the omicron variant of the coronavirus,
detected by COVID-19 testing, in a 41-year-old man and his 37-year-old
wife, who were in South Africa [30-34]. In Mexico, the first case was
confirmed on December 4, 2021, in a 51-year-old South African who
arrived in Mexico on November 21, 2021 [35].

Finally, more studies are needed to understand better its trans-
missibility, immunity escape potential, clinical presentation and
severity of the disease, and the role of other available diagnostic and
therapeutic countermeasures.

References

[1] World Health Organization. Classification of omicron (B.1.1.529): SARS-CoV-2
variant of concern. 2021. https://www.who.int/news/item/26-11-2021-
classification-of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern. [Accessed 2
December 2021].

[2] GISAID. hCov19 Variants. 2021. https://www.gisaid.org/. [Accessed 2 December
2021].

[3] World Health Organization (WHO). Update on COVID-19 variant omicron. You-
Tube 2021. https://youtu.be/yG2fEqtGqA8. [Accessed 4 December 2021].

[4] Beaumont P. Omicron Covid variant’ present in Europe at least 10 days ago. htt
ps://www.theguardian.com/world/2021/nov/30/omicron-covid-variant-present
-in-europe-at-least-10-days-ago. [Accessed 2 December 2021].

[5] Gu H, Krishnan P, Ng DYM, Chang LDJ, Liu GYZ, Cheng SSM, et al. Probable
transmission of SARS-CoV-2 omicron variant in quarantine hotel, Hong Kong,
China, November 2021. Emerg Infect Dis; 2021. https://doi.org/10.3201/
€id2802.212422.

[6] Balsamo M, Miller Z. The white house just announced the first confirmed U.S. Case
of the omicron variant of COVID-19. https://time.com/6125101/first-us-omicron-c
ase/. [Accessed 2 December 2021].

[7] Centers for Disease Prevention and Control. Science brief: omicron (B.1.1.529)
variant. 2021. https://www.cdc.gov/coronavirus/2019-ncov/science/science-bri
efs/scientific-brief-omicron-variant.html. [Accessed 4 December 2021].

[8] Karim S, Karim Q. Omicron SARS-CoV-2 variant: a new chapter in the COVID-19
pandemic. Lancet 2021. https://doi.org/10.1016/50140-6736(21)02758-6.

[9] World Health Organization. Update on omicron. 2021. https://www.who.int/new
s/item/28-11-2021-update-on-omicron. [Accessed 2 December 2021].

[10] Corum J, Zimmer C. Tracking omicron and other coronavirus variants. 2021.
https://www.nytimes.com/interactive/2021/health/coronavirus-variant-tracker.
html. [Accessed 2 December 2021].

[11] Pulliam J, van Schalkwyk C, Govender N, von Gottberg A, Cohen C, Groome M,
et al. Increased risk of SARS-CoV-2 reinfection associated with emergence of the
Omicron variant in South Africa. medrxiv; 2021.

[12] Mulcah R. Harvard epidemiologist awaits clearer picture on Omicron. 2021. htt
ps://news.harvard.edu/gazette/story/2021/11/harvard-epidemiologist-await
s-clearer-picture-on-omicron/?fbclid=IwAR1gG9Iv8SfAK8VNgIPUw-MLdbpPm
16Jih5JLeltghEpLOBAju-fE3PggT0. [Accessed 2 December 2021].

[13] Callaway E. Heavily mutated Omicron variant puts scientists on alert. 2021. https
://www.nature.com/articles/d41586-021-03552-w. [Accessed 2 December 2021].

[14] Tercatin R, Jaffe-Hoffman M, COVID. First signs that vaccine protects against
Omicron — health minister. 2021. https://www.jpost.com/health-and-wellness/co
ronavirus/covid-1st-data-about-vaccine-efficacy-against-omicron-expected-tuesd
ay-687392. [Accessed 2 December 2021].

[15] Content Lab U.S.. Johnson & Johnson to evaluate its COVID-19 vaccine against
new omicron COVID-19 variant | Johnson & Johnson. JNJ; 2021. https://www.jnj.
com/johnson-johnson-to-evaluate-its-covid-19-vaccine-against-new-omicron-covi
d-19-variant. [Accessed 2 December 2021].

[16] Moderna, Inc.. Moderna announces strategy to address omicron (B.1.1.529. Mod-
erna, Inc.; 2021. SARS-CoV-2 Variant | Moderna, Inc, https://investors.modernatx.
com/news-releases/news-release-details/moderna-announces-strategy-address-om
icron-b11529-sars-cov-2. [Accessed 2 December 2021].

[17] Reuters. BioNTech starts work on Omicron-specific vaccine. Reuters; 2021. https:
//www.reuters.com/markets/stocks/biontech-starts-work-omicron-specific-vacc
ine-2021-11-29. [Accessed 2 December 2021].

[18] Sun LH, Pager T. Stricter coronavirus testing being weighed for all travelers to U.S.
WP; 2021. https://www.washingtonpost.com/health/2021/11/30/omicron-stric
ter-travel-rules-us-entry. [Accessed 2 December 2021].

[19] Maggie Fox C. All vaccinated adults should get a Covid-19 booster shot because of
the Omicron variant, CDC says. CNN; 2021. https://edition.cnn.com/2021/11/29/
health/cdc-booster-guidance-omicron/index.html. [Accessed 2 December 2021].

[20] V Brown K, Koons C. Bloomberg - are you a robot? Bloomberg; 2021. https://www.
bloomberg.com/news/articles/2021-11-29/omicron-tests-biden-s-1-7-billion-plan-
to-better-track-variants. [Accessed 2 December 2021].


https://www.who.int/news/item/26-11-2021-classification-of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern
https://www.who.int/news/item/26-11-2021-classification-of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern
https://www.gisaid.org/
https://youtu.be/yG2fEqtGqA8
https://www.theguardian.com/world/2021/nov/30/omicron-covid-variant-present-in-europe-at-least-10-days-ago
https://www.theguardian.com/world/2021/nov/30/omicron-covid-variant-present-in-europe-at-least-10-days-ago
https://www.theguardian.com/world/2021/nov/30/omicron-covid-variant-present-in-europe-at-least-10-days-ago
https://doi.org/10.3201/eid2802.212422
https://doi.org/10.3201/eid2802.212422
https://time.com/6125101/first-us-omicron-case/
https://time.com/6125101/first-us-omicron-case/
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/scientific-brief-omicron-variant.html
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/scientific-brief-omicron-variant.html
https://doi.org/10.1016/s0140-6736(21)02758-6
https://www.who.int/news/item/28-11-2021-update-on-omicron
https://www.who.int/news/item/28-11-2021-update-on-omicron
https://www.nytimes.com/interactive/2021/health/coronavirus-variant-tracker.html
https://www.nytimes.com/interactive/2021/health/coronavirus-variant-tracker.html
http://refhub.elsevier.com/S1477-8939(21)00275-1/sref11
http://refhub.elsevier.com/S1477-8939(21)00275-1/sref11
http://refhub.elsevier.com/S1477-8939(21)00275-1/sref11
https://news.harvard.edu/gazette/story/2021/11/harvard-epidemiologist-awaits-clearer-picture-on-omicron/?fbclid=IwAR1gG9Iv8SfAK8VNglPUw-MLdbpPm16Jih5JLeItqhEpL0BAju-fE3PggT0
https://news.harvard.edu/gazette/story/2021/11/harvard-epidemiologist-awaits-clearer-picture-on-omicron/?fbclid=IwAR1gG9Iv8SfAK8VNglPUw-MLdbpPm16Jih5JLeItqhEpL0BAju-fE3PggT0
https://news.harvard.edu/gazette/story/2021/11/harvard-epidemiologist-awaits-clearer-picture-on-omicron/?fbclid=IwAR1gG9Iv8SfAK8VNglPUw-MLdbpPm16Jih5JLeItqhEpL0BAju-fE3PggT0
https://news.harvard.edu/gazette/story/2021/11/harvard-epidemiologist-awaits-clearer-picture-on-omicron/?fbclid=IwAR1gG9Iv8SfAK8VNglPUw-MLdbpPm16Jih5JLeItqhEpL0BAju-fE3PggT0
https://www.nature.com/articles/d41586-021-03552-w
https://www.nature.com/articles/d41586-021-03552-w
https://www.jpost.com/health-and-wellness/coronavirus/covid-1st-data-about-vaccine-efficacy-against-omicron-expected-tuesday-687392
https://www.jpost.com/health-and-wellness/coronavirus/covid-1st-data-about-vaccine-efficacy-against-omicron-expected-tuesday-687392
https://www.jpost.com/health-and-wellness/coronavirus/covid-1st-data-about-vaccine-efficacy-against-omicron-expected-tuesday-687392
https://www.jnj.com/johnson-johnson-to-evaluate-its-covid-19-vaccine-against-new-omicron-covid-19-variant
https://www.jnj.com/johnson-johnson-to-evaluate-its-covid-19-vaccine-against-new-omicron-covid-19-variant
https://www.jnj.com/johnson-johnson-to-evaluate-its-covid-19-vaccine-against-new-omicron-covid-19-variant
https://investors.modernatx.com/news-releases/news-release-details/moderna-announces-strategy-address-omicron-b11529-sars-cov-2
https://investors.modernatx.com/news-releases/news-release-details/moderna-announces-strategy-address-omicron-b11529-sars-cov-2
https://investors.modernatx.com/news-releases/news-release-details/moderna-announces-strategy-address-omicron-b11529-sars-cov-2
https://www.reuters.com/markets/stocks/biontech-starts-work-omicron-specific-vaccine-2021-11-29
https://www.reuters.com/markets/stocks/biontech-starts-work-omicron-specific-vaccine-2021-11-29
https://www.reuters.com/markets/stocks/biontech-starts-work-omicron-specific-vaccine-2021-11-29
https://www.washingtonpost.com/health/2021/11/30/omicron-stricter-travel-rules-us-entry
https://www.washingtonpost.com/health/2021/11/30/omicron-stricter-travel-rules-us-entry
https://edition.cnn.com/2021/11/29/health/cdc-booster-guidance-omicron/index.html
https://edition.cnn.com/2021/11/29/health/cdc-booster-guidance-omicron/index.html
https://www.bloomberg.com/news/articles/2021-11-29/omicron-tests-biden-s-1-7-billion-plan-to-better-track-variants
https://www.bloomberg.com/news/articles/2021-11-29/omicron-tests-biden-s-1-7-billion-plan-to-better-track-variants
https://www.bloomberg.com/news/articles/2021-11-29/omicron-tests-biden-s-1-7-billion-plan-to-better-track-variants

S. Poudel et al.

[21] Musumeci N. NIH director says to wear masks amid Omicron fears: ‘I know we’re
all tired of this, but the virus is not tired of us. Business Insider; 2021. https
://www.businessinsider.com/omicron-variant-nih-director-says-wear-masks-covi
d-19-2021-11. [Accessed 2 December 2021].

[22] News S. COVID-19: most Omicron cases are ‘mild’ and there’s no evidence to
suggest vaccines may be less effective against the variant, says WHO official. News
Sky; 2021. https://news.sky.com/story/covid-19-most-omicron-cases-are-mild-
and-theres-no-evidence-to-suggest-vaccines-may-be-less-effective-against-the-var
iant-says-who-12483729. [Accessed 2 December 2021].

[23] Zhou B, Thao TTN, Hoffmann D, Taddeo A, Ebert N, Labroussaa F, et al. SARS-CoV-
2 spike D614G change enhances replication and transmission. Nature 2021;592:
122-7. https://doi.org/10.1038/541586-021-03361-1.

[24] Organizacién Mundial de la Salud (OMS), n.d. Seguimiento de las variantes del
SARS-CoV-2. https://www.who.int/es/activities/tracking-SARS-CoV-2-variants.
[Accessed 30 November 2021].

[25] Jalkanen P, Kolehmainen P, Hakkinen HK, Huttunen M, Tahtinen PA, Lundberg R,
et al. COVID-19 mRNA vaccine induced antibody responses against three SARS-
CoV-2 variants. Nat Commun 2021;12. https://doi.org/10.1038/541467-021-
24285-4.

[26] Gomez-Carballa A, Pardo-Seco J, Bello X, Martindn-Torres F, Salas A. Super-
spreading in the emergence of COVID-19 variants. Trends Genet 2021;37:1069.
https://doi.org/10.1016/J.T1G.2021.09.003.

[27] Dao TL, Hoang VT, Colson P, Lagier JC, Million M, Raoult D, et al. SARS-CoV-2
infectivity and severity of COVID-19 according to SARS-CoV-2 variants: current
evidence. J Clin Med 2021;10. https://doi.org/10.3390/JCM10122635.

[28] Raman R, Patel KJ, Ranjan K. COVID-19: unmasking emerging SARS-CoV-2 vari-
ants, vaccines and therapeutic strategies. Biomolecules 2021;11. https://doi.org/
10.3390/BIOM11070993.

[29] NIUS. La variante émicron ha sido detectada en cinco continentes. n.d, htt
ps://www.niusdiario.es/sociedad/sanidad/variante-omicron-detectada-cinco-
continentes-veintena-paises-espana_18 3242674463.html. [Accessed 30 November
2021].

[30] la Repiblica. OMS lanza llamado a paises para evitar la “sobrerreaccioén” frente a
variante Omicron. n.d, https://www.larepublica.co/globoeconomia/oms-lanza-lla
mado-a-paises-para-evitar-la-sobrerreaccion-frente-a-variante-omicron-3269970.
[Accessed 30 November 2021].

[31] 20 minutos. Todos los paises que confirman los primeros casos de la variante
6micron. n.d, https://www.20minutos.es/noticia/4908637/0/portugal-francia-al-
menos-x-paises-confirman-los-primeros-casos-detectados-de-la-variante-omicron/?
autoref=true. [Accessed 30 November 2021].

[32] El COMERCIO. Omicron Coronavirus: brasil confirma dos casos de la nueva var-
iante del covid-19, los primeros de América Latina. n.d, https://elcomercio.pe/mu
ndo/latinoamerica/omicron-coronavirus-brasil-confirma-dos-casos-de-la-nueva-
variante-del-covid-19-los-primeros-de-america-latina-anvisa-sudafrica-noticia/?re
f=ecr. [Accessed 30 November 2021].

[33] Ageéncia Brasil. Anvisa: se identifican dos casos de la variante Omicron en Brasil. n.
d, https://agenciabrasil.ebc.com.br/es/saude/noticia/2021-11/anvisa-se-identific
an-dos-casos-de-la-variante-omicron-en-brasil. [Accessed 30 November 2021].

[34] El Tiempo. Omicron: primeros dos casos de la variante en Latinoamérica. n.d,
https://www.eltiempo.com/salud/omicron-primeros-dos-caso
s-de-la-variante-en-latinoamerica-635963?utm_content=Contenido
_City&utm_medium=Social&utm_source=Facebook&fbclid=IwAR2{rQvOhRoHI1
mJOu8BNvZJwHbBh-Lw20ieNwvCJ3Ipb2SxgjPBEzCZ1co#Echobox=1
638309098. [Accessed 30 November 2021].

[35] Gobierno de Mexico. [Accessed 7 December 2021].

Sujan Poudel
Division of Research and Academic Affairs, Larkin Community Hospital,
South Miami, USA

Angela Ishak
Division of Research and Academic Affairs, Larkin Community Hospital,
South Miami, USA

Travel Medicine and Infectious Disease 45 (2022) 102234

Javier Perez-Fernandez
Program Director, Pulmonary and Critical Care Fellowship Training
Program, Larkin University, Miami, USA

Efrain Garcia
Program Director, Infectious Disease Fellowship Training Program, Larkin
Community Hospital, Miami, USA

Darwin A. Ledén-Figueroa

Facultad de Medicina Humana, Universidad de San Martin de Porres,
Chiclayo, Peru

Sociedad Cientifica Médico Estudiantil Peruana, Lima, Peru

Sociedad Cientifica de Estudiantes de Medicina Veritas (SCIEMVE),
Chiclayo, Peru

Emerge, Unidad de Investigacion en Enfermedades Emergentes y Cambio
Climatico, Facultad de Salud Publica y Administracion, Universidad
Peruana Cayetano Heredia. Lima, Peru

Luccio Romani

Facultad de Medicina Humana, Universidad de San Martin de Porres,
Chiclayo, Peru

Sociedad Cientifica de Estudiantes de Medicina Veritas (SCIEMVE),
Chiclayo, Peru

Emerge, Unidad de Investigacion en Enfermedades Emergentes y Cambio
Climatico, Facultad de Salud Piblica y Administracion, Universidad
Peruana Cayetano Heredia. Lima, Peru

D. Katterine Bonilla-Aldana

Semillero de Investigacion en Zoonosis (SIZOO), Grupo de Investigacion
GISCA, Fundacion Universitaria Autonoma de Las Américas, Pereira,
Risaralda, Colombia

Latin American Network of Coronavirus Disease 2019 Research
(LANCOVID), Pereira, 660003, Colombia

Instituciéon Universitaria Vision de las Américas, Pereira, Risaralda,
Colombia

Alfonso J. Rodriguez-Morales

Latin American Network of Coronavirus Disease 2019 Research
(LANCOVID), Pereira, 660003, Colombia

Grupo de Investigacion Biomedicina, Faculty of Medicine, Fundacion
Universitaria Autonoma de Las Americas, Pereira, Risaralda, Colombia
Universidad Cientifica Del Sur, Lima, Peru

School of Medicine, Universidad Privada Franz Tamayo (UNIFRANZ),
Cochabamba, Bolivia

Institucion Universitaria Vision de las Américas, Pereira, Risaralda,
Colombia

* Corresponding author. Universidad Cientifica del Sur, Lima, Peru.
E-mail address: arodriguezmo@cientifica.edu.pe (A.J. Rodriguez-
Morales).


https://www.businessinsider.com/omicron-variant-nih-director-says-wear-masks-covid-19-2021-11
https://www.businessinsider.com/omicron-variant-nih-director-says-wear-masks-covid-19-2021-11
https://www.businessinsider.com/omicron-variant-nih-director-says-wear-masks-covid-19-2021-11
https://news.sky.com/story/covid-19-most-omicron-cases-are-mild-and-theres-no-evidence-to-suggest-vaccines-may-be-less-effective-against-the-variant-says-who-12483729
https://news.sky.com/story/covid-19-most-omicron-cases-are-mild-and-theres-no-evidence-to-suggest-vaccines-may-be-less-effective-against-the-variant-says-who-12483729
https://news.sky.com/story/covid-19-most-omicron-cases-are-mild-and-theres-no-evidence-to-suggest-vaccines-may-be-less-effective-against-the-variant-says-who-12483729
https://doi.org/10.1038/S41586-021-03361-1
https://www.who.int/es/activities/tracking-SARS-CoV-2-variants
https://doi.org/10.1038/S41467-021-24285-4
https://doi.org/10.1038/S41467-021-24285-4
https://doi.org/10.1016/J.TIG.2021.09.003
https://doi.org/10.3390/JCM10122635
https://doi.org/10.3390/BIOM11070993
https://doi.org/10.3390/BIOM11070993
https://www.niusdiario.es/sociedad/sanidad/variante-omicron-detectada-cinco-continentes-veintena-paises-espana_18_3242674463.html
https://www.niusdiario.es/sociedad/sanidad/variante-omicron-detectada-cinco-continentes-veintena-paises-espana_18_3242674463.html
https://www.niusdiario.es/sociedad/sanidad/variante-omicron-detectada-cinco-continentes-veintena-paises-espana_18_3242674463.html
https://www.larepublica.co/globoeconomia/oms-lanza-llamado-a-paises-para-evitar-la-sobrerreaccion-frente-a-variante-omicron-3269970
https://www.larepublica.co/globoeconomia/oms-lanza-llamado-a-paises-para-evitar-la-sobrerreaccion-frente-a-variante-omicron-3269970
https://www.20minutos.es/noticia/4908637/0/portugal-francia-al-menos-x-paises-confirman-los-primeros-casos-detectados-de-la-variante-omicron/?autoref=true
https://www.20minutos.es/noticia/4908637/0/portugal-francia-al-menos-x-paises-confirman-los-primeros-casos-detectados-de-la-variante-omicron/?autoref=true
https://www.20minutos.es/noticia/4908637/0/portugal-francia-al-menos-x-paises-confirman-los-primeros-casos-detectados-de-la-variante-omicron/?autoref=true
https://elcomercio.pe/mundo/latinoamerica/omicron-coronavirus-brasil-confirma-dos-casos-de-la-nueva-variante-del-covid-19-los-primeros-de-america-latina-anvisa-sudafrica-noticia/?ref=ecr
https://elcomercio.pe/mundo/latinoamerica/omicron-coronavirus-brasil-confirma-dos-casos-de-la-nueva-variante-del-covid-19-los-primeros-de-america-latina-anvisa-sudafrica-noticia/?ref=ecr
https://elcomercio.pe/mundo/latinoamerica/omicron-coronavirus-brasil-confirma-dos-casos-de-la-nueva-variante-del-covid-19-los-primeros-de-america-latina-anvisa-sudafrica-noticia/?ref=ecr
https://elcomercio.pe/mundo/latinoamerica/omicron-coronavirus-brasil-confirma-dos-casos-de-la-nueva-variante-del-covid-19-los-primeros-de-america-latina-anvisa-sudafrica-noticia/?ref=ecr
https://agenciabrasil.ebc.com.br/es/saude/noticia/2021-11/anvisa-se-identifican-dos-casos-de-la-variante-omicron-en-brasil
https://agenciabrasil.ebc.com.br/es/saude/noticia/2021-11/anvisa-se-identifican-dos-casos-de-la-variante-omicron-en-brasil
https://www.eltiempo.com/salud/omicron-primeros-dos-casos-de-la-variante-en-latinoamerica-635963?utm_content=Contenido_City&amp;utm_medium=Social&amp;utm_source=Facebook&amp;fbclid=IwAR2frQv9hRoHl1mJ0u8BNvZJwHbBh-Lw2OieNwvCJ3Ipb2SxgjPBEzCZ1co#Echobox=1638309098
https://www.eltiempo.com/salud/omicron-primeros-dos-casos-de-la-variante-en-latinoamerica-635963?utm_content=Contenido_City&amp;utm_medium=Social&amp;utm_source=Facebook&amp;fbclid=IwAR2frQv9hRoHl1mJ0u8BNvZJwHbBh-Lw2OieNwvCJ3Ipb2SxgjPBEzCZ1co#Echobox=1638309098
https://www.eltiempo.com/salud/omicron-primeros-dos-casos-de-la-variante-en-latinoamerica-635963?utm_content=Contenido_City&amp;utm_medium=Social&amp;utm_source=Facebook&amp;fbclid=IwAR2frQv9hRoHl1mJ0u8BNvZJwHbBh-Lw2OieNwvCJ3Ipb2SxgjPBEzCZ1co#Echobox=1638309098
https://www.eltiempo.com/salud/omicron-primeros-dos-casos-de-la-variante-en-latinoamerica-635963?utm_content=Contenido_City&amp;utm_medium=Social&amp;utm_source=Facebook&amp;fbclid=IwAR2frQv9hRoHl1mJ0u8BNvZJwHbBh-Lw2OieNwvCJ3Ipb2SxgjPBEzCZ1co#Echobox=1638309098
https://www.eltiempo.com/salud/omicron-primeros-dos-casos-de-la-variante-en-latinoamerica-635963?utm_content=Contenido_City&amp;utm_medium=Social&amp;utm_source=Facebook&amp;fbclid=IwAR2frQv9hRoHl1mJ0u8BNvZJwHbBh-Lw2OieNwvCJ3Ipb2SxgjPBEzCZ1co#Echobox=1638309098
https://www.gob.mx/salud/prensa/543-detecta-mexico-la-primera-muestra-positiva-a-la-variante-omicron#:~:text=Se%20trata%20de%20una%20persona,M%C3%A9xico%20el%2029%20de%20noviembre
mailto:arodriguezmo@cientifica.edu.pe

	Highly mutated SARS-CoV-2 Omicron variant sparks significant concern among global experts – What is known so far?
	References


