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Abstract

Omicron is a new variant of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) and globally it created a challenging and hostile
situation. it is highly contagious and has spread to more than 150 countries. Omicron variant has critical mutations in the spike protein than other
Variants of Concern (VoC) -Alpha, Beta, Gamma and Delta and Variants of Interest (Vol) — Mu, Lambda. According to the latest WHO report, the
United Kingdom has reported the highest number of SARS-CoV-2 Omicron variant cases. Unlike the previous SARS-CoV-2 variants including
Delta, the present variant, Omicron does not lead to severe respiratory infection. The variant’s spike protein has a higher affinity for the human
Angiotensin-Converting Enzyme 2 (ACE2) receptor. The present context explores the details about the epidemiology, risk assessment and the
genetic comparison of Omicron with other SARS-CoV-2 variants along with the impact of vaccines on Omicron infection.
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Introduction

Human Corona Viruses (HCoV) are viruses that primarily cause Severe
Acute Respiratory Syndrome Coronavirus type-2 [1]. Coronavirus disease
2019 (COVID-19) is first identified in Wuhan province, China in late 2019.
Soon after, it spread rapidly all over the world and became a pandemic. The
primary means of spread of the pandemic was through respiratory droplets
under closed conditions among the sick, asymptomatic and healthy people.

Globally the word Omicron became very familiar from the past few months.
B.1.1.529 (Omicron) infection was first confirmed in a specimen collected from
a living 59-year-old male using a nasopharyngeal swab and was sequenced
using a NanoporeMinlON device in South Africa on 9 November 2021 and
the same was reported to World Health Organization (WHO) on 24 November
2021 [2]. The WHO's Technical Advisory Group on Virus Evolution (TAG-VE)
designated the variant B.1.1.529 and named it as OMICRON on 26 November
2021. Omicron is a highly complex variant with around 30 mutations in the spike
protein; few of them are associated with humoral immune escape potential.
The Omicron variant comprises four lineages including B.1.1.529, BA.1,
BA.2 and BA.3. The transmissibility rate is very high with B.1.1.529 variant.
Most of the global population was not vaccinated in early 2021 when delta
was the dominant variant. The transmission rate, hospitality, ICU admission,
oxygen requirement and mortality rate were high at that time. But in the era of
Omicron the situation is different, even though omicron is highly contagious;
many people are not affected by this variant. The reason behind this is the
effectiveness of Covid-19 vaccination.

In case, if two different strains of corona virus include Delta and Omicron
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infected in same person at the same time called as Deltacron. The first case
of Deltacron was reported on 7 January 2022 at the University of Cyprus
in Nicosia by a virologist Leondios Kostrikis and team. Omicron has rapid
spreading capacity, whereas Delta has severe infection with high mortality.
These two combinations may become more dangerous with high death
rates [3]. The present paper focuses on prevalence, transmissibility, genomic
changes in virus and other significant factors of Omicron.

Epidemiology

Omicron is a highly contagious among the many SARS-CoV-2variants
(Table 1, 2 and 3). It has become prevalent in more than 150 countries in
the world. According to recent statistics published by WHO (14 March 2022)
the two developed countries United Kingdom (776370) and United States of
America (660734) have been significantly impacted by this variant. Among the
European countries Denmark (127533), Germany (109893) and have also
recorded many cases of omicron [4]. The neighboring countries of South Africa
including Eswatini, Zimbabwe, Mozambique and Namibia have also reported a
massive increase of weekly number of new Covid-19 cases. Top ten countries
which were reported highest Omicron cases till 14 March 2022 are graphically
represented in Figure 1.

Transmissibility

First case of Omicron variant is reported in South Africa and it continue to
increase rapidly day by day. More than 60000 new cases were reported within
one week (Nov 29 to Dec 05), the transmissibility rate is 111% when compared
to previous week (Nov 20 to Nov 28). According to WHO latest report, the
positivity rate was increased from 1.2 to 22.4 % in South Africa in span of 25
days [4].

Vaccines

Vaccines are the key tools in prevention and control of various
communicable diseases including SARS-CoV-2. So far, 57.1% population are
fully vaccinated in the world. The two highly populated countries China and
India are vaccinated with 87.8% and 59.2 % respectively. Other countries like
Brazil, United States of America and Indonesia are vaccinated with 74.4%,
65.8 %, 59.2% and 55.7% respectively. In South Africa, only 25-30% of the
population are fully vaccinated and this could be the major factor for rapid
spread and for the growth of higher R value. According to National Institute
for Communicable Diseases (NICD), South Africa, during November 2021 the
R value in Gauteng provinces was 2. During the delta variant prevalence, the
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WHO label (Pango

S:No Lineage)

1 Omicron (B.1.1.529)

2. Delta (B.1.617.2)
3. Gamma (P.1)
4. Beta (B.1.351)
5. Alpha (B.1.1.7)
S.No
1

n/a(B.1.1.318)

nfa (B.1.617.2 + K417N)

nfa (B.1.617.2 + E484X (d))
nfa (B.1.617.2 + Q613H)
nfa (B.1.617.2 + QB77H)

N
1
2
3. nfa(C.1.2)
4
5
6

7 na (B.1.640)

WHO label (Pango Lineage)
Mu (B.1.621, B.1.621.1)

2. Lambda(C.37)

3. n/a (AY.4.2)

.No WHO label (Pango Lineage)

Table 1. SARS-CoV-2 Variants of Concern (VOC).

No. of Spike Protein Spike Protein Substitutions

Substitutions
AB7V, del69-70, T95I, del142-144, Y145D, del211, L212I,
ins214EPE, G339D, S371L, S373P, S375F, K417N, N440K,
30 G446S, SATTN, TAT8K, E484A, Q493R, G496S, Q498R, N501Y,
Y505H, T547K, D614G, H655Y, N679K, P681H, N764K, D796Y,
N856K, Q954H, N969K, LI81F
10 T19R, (V70F*), T95I, G142D, E156-, F157-, R158G, (A222V*),
(W258L*), (K417N*), L452R, T478K, D614G, P681R, D950N.
8 D138Y, K417T, L18F, P26S, R190S, T10271, T20N, V1176F.
6 A701V, D215G, D80A, A241, A242, A243.
4 A570D, D1118H, S982A, T71l.

Table 2. SARS-CoV-2 Variants of Interest (VOI).

Spike mutations of interest
R346K, E484K, N501Y, D614G, P681H
L452Q, F490S, D614G
L452R, T478K, D614G, P681R, A222V, Y145H

Table 3. SARS-CoV-2 Variants of Monitoring (VOM).

Spike mutations of interest
E484K, D614G, P681H
L452R, T478K, D614G, P681R, K417N
D614G, E484K, HB55Y, N501Y, N679K, Y449H
L452R, T478K, D614G, P681R, E484X (d)
L452R, TAT8K, D614G, P681R, Q613H
L452R, T478K, D614G, P681R, Q677H

D614G, F490R, N394S, N501Y, P681H, R346S, Y449N, 137-145del

Country first detected

(Year) R value

South Africa

(November 2021) 2542

India
(December 2020)
Brazil
(December 2020)
Nelson Mandela
Bay, South Africa
(October 2020)

United Kingdom
(November 2020)

5-8

45

Country first detected (Year)
Colombia (January 2021)
Peru (December 2020)
United Kingdom (June 2021)

Country first detected (Year)
Unclear (January 2021)
United Kingdom (June 2021)
South Africa (June 2021)
India (April 2021)

India (April 2021)

India (April 2021)

The Republic of Congo

n/a= Not applicable, No WHO label has been assigned for the particular variant at this time
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Figure 1. Omicron cases across the world.

R value was 1 whereas in omicron case it is multiplied in the same province.
This indicates that omicron variant has higher transmissibility rate. The
epidemiological studies still are in progress to understand the precise factors
involve in the increasing the transmission of omicron variant.

Clinical symptoms

The clinical symptoms of delta variant range from 3-7 days after infection,
while in the case of omicron it is different, factors like vaccination, person’s
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immunity and presence of antibodies may influence the incubation period 1-3
days after the infection. Clinical descriptions of Omicron cases from mild to
moderate with common symptoms headache, sore throat, runny nose, cold
and mild fever. The reinfection rate is less in both vaccinated and people
having past history of SARS-CoV-2 infection compared to people who were
not come in the above cases.

Severity of the omicron

Enough data is not available to understand the severity of omicron variant
across the world. However, hospitalization or ICU admissions and oxygen
requirement are minimal compared to delta variant. Nicole Wolter et al., stated
that the hospital admission and severity are relatively high in the patients
over 60 years of age [5]. Ewen Callaway & Heidi Ledford in their commentary
mention that despite less severity of omicron infection, the spreading rate is
3-6 times higher than Delta [6].

Impact of omicron on immunity

Omicron variant has higher rate of immune escape capabilities than
other variants. The levels of pre-existing immunity acquired by natural (due
previous infection) or vaccination significantly influence the reduced severity or
preventability of omicron variant.

Phylogenetic analysis showed that the Omicron closely resembles to the
Gamma variant. The structural analyses showed that several mutations are
localized to the region of the S protein that is the major target of antibodies,
suggesting that the mutations in the Omicron variant may affect the hinding
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affinities of antibodies to the S protein. Due to extensive mutations in the
spike protein, the Omicron variant might evade the immunity in the vaccinated
individuals. On re-infection, the preliminary study suggests that the mutations
present in the Omicron variant “may reduce neutralizing activity of antibodies
resulting in reduced protection from natural immunity”.

T cells derived antibodies are less affected by Omicron mutations than are
antibody responses including natural killer cells. Extensive vaccination across
the world would helpful to prevent number of mutations and to improve the
immunity against SARS-CoV-2 infections.

Treatment for omicron

Therapeutic interventions for the management of omicron patients is to
improve hosts immune response and to prevent the secondary infections.
Most of the countries follows the empirical therapy to treat omicron infections.
However the preliminary data suggest that monoclonal antibodies developed
against SARS-CoV-2 have impaired in neutralization of Omicron.

Omicron genomics

Multiple variants of SARS-CoV-2 have been identified globally including
alpha, beta, gamma, delta and recently Omicron with mutations in their spike
proteins. Severe Acute Respiratory Syndrome Corona virus 2 is a single-
stranded RNA genome and a nucleocapsid of helical symmetry [7]. This
enveloped virus has three major proteins. The envelope (E) protein- minor
structural protein that forms pentameric ion channels, the membrane (M)
protein- main structural protein and the spike (S) protein- consists of head
(S1) and stem (S2) subunits. Since omicron is RNA virus chances of mutations
high than in DNA viruses. Omicron genome contains 60 mutations from the
wild type variant (Wuhan-derived reference genome) [8]. Out of 60 mutations
37 occurred in the receptor-binding domain (RBD) of Spike (S) protein [9].
As per literature the main binding site for Omicron is angiotensin-converting
enzyme 2receptor (ACE-2) [10]. The Omicron variant has two mutations which
increases the spike protein’s affinity to ACE-2 receptor, which may contribute to
the current concern [11]. Other specific Omicron mutations have a theoretical
risk of increasing transmissibility while another set of mutations may result in
evasion of the immune system [12,13].

Conclusion

Omicron variant of the SARS-CoV-19 has spread to every corner of the
world. The most prominent finding about this variant is that it leads to milder
cold like symptoms. Unlike other variants, it has not much effect on respiratory
system and does not change the smell and taste sensibility of the infected
person as observed in Delta variant. The scientists and researchers are trying
to decode the nature of Omicron to find the right cure and method to prevent
this variant. Further, strictly adhere Covid-19 norms, ramping up covid-19
vaccination might not only put a forceful dent in the Omicron wave spread but
also prevent other waves.

Conflict of interest

The author declares no conflict of interest.

Funding

No funding sources.

Page 3 of 3

Ethical approval

Not required.

References

1. Bhogireddy, Ramadevi, Venkataraman Krishnamurthy and Chitikela P. Pullaiah, et
al. "Is Mucormycosis an inevitable complication of Covid-19 in India?." Braz J Infect
Dis 25 (2021).

2. Abebe, Endeshaw Chekol, Tadesse Asmamaw Dejenie, Mestet Yibeltal Shiferaw
and Tabarak Malik. "The newly emerged COVID-19 disease: A systemic review."
Virol J 17 (2020): 1-8.

3. Kreier, Freda. "Deltacron: The story of the variant that wasn't." Nature 602 (2022):
19.

4, World Health Organization. "Update on omicron." World Health Organization.
https://www. who. int/news/item/28-11-2021-update-on-omicron (2021).

5. Wolter, Nicole, Waasila Jassat, Sibongile Walaza and Richard Welch et al. "Early
assessment of the clinical severity of the SARS-CoV-2 omicron variant in South
Africa: A data linkage study." Lancet 399 (2022): 437-446.

6. Callaway, Ewen and Heidi Ledford. "How bad is omicron? What scientists know so
far." Nature 600 (2021): 197-199.

7. V'kovski, Philip, Annika Kratzel, Silvio Steiner and Hanspeter Stalder, et al.
"Coronavirus biology and replication: implications for SARS-CoV-2." Nat Rev
Microbiol 19 (2021): 155-170.

8. Wu, Fan, Su Zhao, Bin Yu and Yan-Mei Chen, et al. "A new coronavirus associated
with human respiratory disease in China." Nature 579 (2020): 265-269.

9. Ingraham, Nicholas E. and Christopher J. Tignanelli. "Fact versus science fiction:
Fighting coronavirus disease 2019 requires the wisdom to know the difference." Crit
Care Explor 2 (2020).

10. Starr, Tyler N., Allison J. Greaney, Sarah K. Hilton and Daniel Ellis, et al. "Deep
mutational scanning of SARS-CoV-2 receptor binding domain reveals constraints
on folding and ACE2 binding." Cell 182 (2020): 1295-1310.

11. Zahradnik, Jifi, Shir Marciano, Maya Shemesh and Eyal Zoler, et al. "SARS-
CoV-2 variant prediction and antiviral drug design are enabled by RBD in vitro
evolution." Nat Microbiol 6 (2021): 1188-1198.

12. Gong, Shang Yu, Debashree Chatterjee, Jonathan Richard and Jérémie Prévost,
et al. "Contribution of single mutations to selected SARS-CoV-2 emerging variants
spike antigenicity." Virology 563 (2021): 134-145.

13. Benvenuto, Domenico, Silvia Angeletti, Marta Giovanetti and Martina Bianchi, et al.
"Evolutionary analysis of SARS-CoV-2: how mutation of Non-Structural Protein 6
(NSP6) could affect viral autophagy." J Infect 81 (2020): e24-e27.

How to cite this article: Bhogireddy, Ramadevi, Dinesh Annamalai, Swetha
Manohar and Chitikela P Pullaiah, et al. "Prevalence, Effectiveness of Vaccination
and Genomics of Omicron-A New Variant of SARS-CoV-2." J Pulm Respir Med
12 (2022): 618.



https://www.scielo.br/j/bjid/a/y99ktX6PdfhZz7ZQQVhCwbN/abstract/?lang=en
https://virologyj.biomedcentral.com/articles/10.1186/s12985-020-01363-5
https://www.icpcovid.com/sites/default/files/2022-01/Ep 229-5 Deltacron_ the story of the variant that wasn%E2%80%99t.pdf
https://capstone-csce.uark.edu/files/2019/04/PosterVacCheckCapstone.pdf
https://www.sciencedirect.com/science/article/pii/S0140673622000174
https://www.sciencedirect.com/science/article/pii/S0140673622000174
https://www.sciencedirect.com/science/article/pii/S0140673622000174
https://doi.org/10.1038/d41586-021-03614-z
https://doi.org/10.1038/d41586-021-03614-z
https://www.nature.com/articles/s41579-020-00468-6?ref=https://githubhelp.com
https://www.nature.com/articles/s41586-020-2008-3?rel=outbound
https://www.nature.com/articles/s41586-020-2008-3?rel=outbound
https://journals.lww.com/ccejournal/Fulltext/2020/04000/Fact_Versus_Science_Fiction__Fighting_Coronavirus.15.aspx
https://journals.lww.com/ccejournal/Fulltext/2020/04000/Fact_Versus_Science_Fiction__Fighting_Coronavirus.15.aspx
https://www.sciencedirect.com/science/article/pii/S0092867420310035
https://www.sciencedirect.com/science/article/pii/S0092867420310035
https://www.sciencedirect.com/science/article/pii/S0092867420310035
https://www.nature.com/articles/s41564-021-00954-4
https://www.nature.com/articles/s41564-021-00954-4
https://www.nature.com/articles/s41564-021-00954-4
https://www.sciencedirect.com/science/article/pii/S0042682221001860
https://www.sciencedirect.com/science/article/pii/S0042682221001860
https://www.sciencedirect.com/science/article/pii/S0163445320301869
https://www.sciencedirect.com/science/article/pii/S0163445320301869

	Abstract
	Abstract
	Corresponding Author

