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Millions have died due to the COVID-19 pandemic. The irrepressible propensity of the 
pandemic, which was highlighted by the outbreak of the Delta variant, should not be 
underestimated. The Omicron SARS-CoV-2 variant is thought to have originated from 

Africa. Sequences of the omicron variant show that it carries the highest number of 
point mutations detected in a betacoronavirus. High hospitalization numbers due to the 
Omicron variant has retriggered precautionary restrictions and border closures even in 

countries which have attained herd immunity by mass vaccinations. Surveillance systems 
for accurate screening of the Omicron variant are needed to guide implementation of 
hygiene principles and restrictions. Development of vaccines against the variants is 
important as the pandemic evolves. Whether Omicron is the last variant depends on 

the success of the local and global public-health strategies against SARS-CoV-2. ©
2022 Instituto Mexicano del Seguro Social (IMSS). Published by Elsevier Inc. All rights 
reserved. 

Key Words: Delta variant, Omicron variant, Mutations, Vaccine, SARS-CoV-2, South Africa, Vari- 
ant of concern. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When the pneumonia of unknown etiology was re-
ported in Wuhan, China, a pandemic of this scale was
inconceivable. The virus was called severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) as the
cause of the coronavirus disease 2019 (COVID-19). This
highly transmissible virus infected more than 262 mil-
lion cases and caused more than 5.2 million fatali-
ties as of 30 November 2021 ( https://www.worldometers.
info/ coronavirus/ ). SARS-CoV-2 is a single-stranded-RNA
virus with a genome that is prone to mutations in rel-
atively short periods of time ( 1 ). Millions of sequences
have shown that only few mutations effectively cause a
more severe disease with high transmissibility and infec-
tivity. The viral genetic variations have affected the pan-
demic course in 2021. The new variants have caused new
peaks of infections globally ( 2–4 ). Following mass vacci-
nations in five continents, many countries have eased or
lifted the pandemic-related restrictions; however, experts
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expected new waves of the positive cases ( 5–7 ). Availabil-
ity of mass-sequencing facilities enabled many countries
to actively track emergence of the new SARS-CoV-2 vari-
ants ( 8 ), leading to discoveries of many variants, including
variants of interest (VOIs) or variants of concerns (VOCs)
( 9 ). 

In late November 2021, news of emergence of a new
variant, called B.1.1.529 or Omicron, triggered an urgent
WHO meeting on 26 November 2021 to critically assess
the various aspects of the variant reported by South Africa
( 10 ). The initial patient clusters infected were, however,
identified by sequencing in Botswana, confirming that the
dominating variant was not Delta. According to the latest
news, at least 50 countries have confirmed Omicron cases;
however, this number is growing (According to the https:
// www.gisaid.org/ hcov19-variants/ : December 2021). 

The rapid spread of Omicron in South Africa is con-
cerning because of its many mutations. The Omicron
genome carries at least 50 new mutations with 30 lo-
cated in the sequence of the viral Spike protein, which
has been the target of developed vaccines ( 11 ). Two years
into the pandemic, new viral variants have emerged with
point mutations mainly in the Spike protein. According
to updated GISAID sequence analyses ( https://www.gisaid.
o Social (IMSS). Published by Elsevier Inc. All rights reserved. 
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Figure 1. Mutations shared among the variants of interest and concern. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

vaccine effectiveness worldwide. If the effectiveness of 
org/ hcov19-variants/ ), of 183 submitted sequences, 124
(67%) were reported in South Africa until 30 Novem-
ber 2021. Comparison of the sequences of all the vari-
ants of concern and variants of interest shows that Omi-
cron shares many mutations with four other VOCs, in-
cluding Alpha, Beta, Gamma, and Delta ( Figure 1 . https:
// covariants.org/ shared-mutations ). For example, P681H is
shared among Omicron and two VOCs (Alpha and Delta).
D614G, the most common mutation, is present also in the
Omicron genome. These Omicron mutations has raised
concern among the scientists and decision-makers, call-
ing for adaptation of strategies in the fight against SARS-
CoV-2. Initial assessments suggest that the Omicron vari-
ant could more avidly bind to the human host cells than
the former dominant variants, including Alpha and Delta
( 12 , 13 ). The Omicron mutations have implications for
its functional biology, potentially adversely affecting the
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the approved vaccines are affected, the Omicron vari-
ant may not be the last VOC we encounter during this
pandemic. 

Whether hospitalizations due to the Omicron variant
will increase globally is unpredictable now. However, con-
sidering restoring some public-health countermeasures is
prudent to avoid further casualties, even in countries with
optimal rates of full vaccination. Detection and spread of
the Omicron VOC in many more countries is expected;
however, avoiding case surges with Delta and Omicron
variants is ideal to assist the healthcare facilities in many
countries. Nevertheless, some experts predict that the dis-
ease due to the Omicron VOC is less severe than with
other variants. Emergence of the Delta variant was not re-
ported opportunely, but Omicron was quickly reported by
the relevant authorities. Subsequently, border closures and
counter-responses were implemented to curb the spread of
the variant ( 14 ). 

While mass production of the vaccines in 2021 is an
important health measure against the pandemic, persistent
emergence of the new SARS-CoV-2 variants will likely re-
quire additional countermeasures, including longer quaran-
tine periods, physical distancing especially indoors, travel
bans, mask wearing, and targeted vaccination campaigns.
Reducing the chance of emergence of new viral variants
may be difficult; however, preventing uncontrolled spread
of the virus may facilitate this ideal aim. Sequencing fa-
cilities to accurately screen and track the spread of the
variants is necessary for guiding the public-health counter-
measures. Developing vaccines with broader efficacies is
critical, considering the emergence of the variants such as
Omicron. 
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