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A B S T R A C T   

In the middle of November 2021, Omicron (B.1.1.529), a novel variant of SARS-CoV-2 was identified in South 
Africa. Owing to continuous increasing cases with rapid transmissibility and immune evasion, the World Health 
Organization (WHO) has categorized this strain as a variant of concern (VOC). In total, over 60 mutations have 
been identified in Omicron (BA.1) and latterly, its three sub-lineages (BA.1.1, BA.2, and BA.3) have also been 
found with additional mutations and pathogenicity. The highly contagious Omicron causes less severe sickness 
than Delta, but it is still dangerous for those who have not been vaccinated. Following the unique identification 
of the Omicron variant, a fresh debate has erupted regarding the natural vaccines. A number of experts believe 
that Omicron can work as a natural vaccine, because it is similar to live attenuated vaccines in certain ways. 
Additionally, it was highlighted that the high rate of antibody generation in individuals cured of Omicron 
provide suggestive evidence in favor of those researchers who claimed Omicron acts as natural vaccine. Some 
disagreements also noted, as it also has tremendous health effects and high infection rate, as similar to the prior 
variants. This review summarizes the contradictory scenario among the scientists about Omicron variant.   

1. Introduction 

Coronavirus (CoV) is a single-stranded, enclosed positive sense RNA 
virus with a spherical or pleomorphic shape that contains spike-like 
projections on its surface that give it a crown-like appearance [1]. The 
SARS epidemic of 2002–2003 was triggered by the SARS coronavirus 
(SARS-CoV), which first appeared in southern China in 2002. In 2012, 
the MERS-CoV became known in the Arabian Peninsula as a severe 
human disease [2]. The story of SARS-CoV-2 begins on December 31st, 
2019, when the Wuhan Municipal Health Commission in China identi-
fied a huge number of pneumonia cases in Wuhan, Hubei Province [3,4]. 
After several investigation processes and case studies, the Director 
General of the World Health Organization (WHO) declared the new 
coronavirus (2019-nCoV or SARS-CoV-2) outbreak a Public Health 
Emergency of International Concern (PHEIC) on January 30, 2020 [5]. 
According to the report by WHO on January 30th, a total of 7818 
SARS-CoV-2 infected confirmed cases were documented globally, with 
7736 positive cases in China and only 82 cases reported outside of China 
among the 18 countries (WHO 2019-nCoV2020). At this moment, 

worldwide about 472,850,919 COVID-19 positive cases have been 
detected, along with the 6,107,123 number of individual death cases 
[6]. Many efforts have been made to develop COVID-19 vaccinations in 
order to prevent a pandemic with the spike (S) protein of SARS-CoV-2 
[7]. Random mutations accumulate in any virus due to natural selec-
tion. The S1 subunit of the ’S’ protein has been found to be the hotspot of 
mutations in terms of virulence, mode of transmission, and host immune 
evasion. This could have a lot of therapeutic implications along with the 
development of several variants. WHO use Greek alphabets to rename 
the most widely transmitted variants of SARS-CoV-2, i.e., Alpha (α) for 
B.1.1.7 variant, Beta (β) for B.1.351, Gamma (γ) for P.1, Delta (δ) for 
B.1.617.2 which was identified for the first time in the U.K., South Af-
rica, Brazil and India respectively [8,9]. In the second wave of COVID-19 
outbreaks that have scattered across the world, the most contagious 
mutant Delta variant (B.1.617.2) and Delta Plus (AY. 1) strains were 
detected for the first time in India in late 2020. The Delta plus strain is a 
mutation of Delta, identified as a “variant of concern” (VOC) with 
increased transmissibility, greater binding to lung cell receptors, and 
possibly lower monoclonal antibody (mAb) response than Delta [10]. 
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From the prior reported information, a common K417 N mutation was 
identified between the Delta plus (AY.1) and Beta variant (B.1.351) 
which is responsible for the neutralization resistance. Additionally, 
another sub-lineage of the Delta variant was identified in Vietnam, 
designated as Delta-V, which may have contributed to the increased 
number of cases at that time. After the identification, this variant was 
highlighted as a hybrid virus due to the mutations found in the ’S’ 
protein of the Alpha (B.1.1.7) variant. As per the GISAID (Global 
Initiative on Sharing All Influenza Data) analysis, it was revealed that, 
the Vietnamese Delta variant contains deletion mutations at positions 
H67, V70, and/or Y144, which are also present in the spike of the Alpha 
(B.1.1.7) variant [11]. Next, in mid-November 2021, the Omicron 
(B.1.1.529), a new variant of SARS-CoV-2, was discovered for the first 
time in Gauteng, South Africa [12]. The Omicron variant has already 
been detected in 87 nations on December 16th, 2021 [13]. This mutant 
strain of SARS-CoV-2 possesses 30 mutations in the ’S’ protein, whereas 
15 mutations have been identified in its receptor binding domain (RBD) 
[14]. The number of Omicron cases increased massively due to its high 
transmission rate, which may be due to its host immune evasion prop-
erty [13]. It has a shorter incubation period of only three days [15]. 
Since the virus replicates in the upper respiratory tract, it causes less 
lung damage than prior strains. Several researchers think that the high 
transmission rate with very mild pathogenicity of the Omicron variant 
may build herd immunity, giving hope for the end of the pandemic [16]. 
The mild form of pathogenic characteristics of this variant includes sore 
throat, throat pain, headache, myalgia, fatigue, and fever which are 
commonly found in ‘cold and flu’. There is no evidence of a loss of taste 
or fragrance like other variants of SARS-CoV-2. All of them are milder 
symptoms that do not require hospitalisation; only a few patients have 
worse symptoms that necessitate hospitalisation [17]. Although con-
trary studies have discovered that a large proportion (21%) of hospi-
talized patients from the African community were infected with the 
Omicron type of SARS-CoV-2 and had a catastrophic clinical outcome 
[18]. According to an ICMR study, individuals infected with Omicron 
have a robust immune response capable of neutralizing not only Omi-
cron but also other harmful variants of SARS-CoV-2, lowering the risk of 
re-infection with the Delta variant and thus displacing it as the dominant 
strain [19]. Because the Omicron wave is so new, there is no convincing 
data on the level of infection-induced immunity, but according to 
Schulze ZurWiesch, it will be similar to other variations. That indicates 
that if someone has been infected with Omicron in the last several 
weeks, the individual is likely safe for the next few months. However, 
because Omicron has a faster rate of transmission than prior strains, 
larger antibody levels are required to avoid infection [20]. Throughout 
the history of infectious disease outbreaks, their emergence and spread 
have had significant and long-lasting societal consequences [21]. Major 
pandemics and epidemics such as plague, cholera, flu, SARS-CoV, and 
MERS-CoV have already had an impact on human civilization [22]. In 
history, rapid vaccination along with acquiring herd immunity limited 
the rapid spread of prior pandemics, although some cases still occur, but 
they are not as virulent as before. In the case of Spanish Flu, which broke 
out in the year 1918, almost 35% of the world population was infected 
before its conversion to endemic by 1920. In this case, a weaker version 
of mutant strain spared rapidly with mild and symptoms like common 
cold. Here also, the second wave was most powerful among the three 
consecutive waves. This similar infectivity pattern has been discovered 
for existing COVID-19 diseases, whereas Omicron appears to be a 
weaker version of SARS-CoV-2, with the hope of ending the current 
pandemic [23]. In this present review, efforts have been made to un-
derstand the nature of Omicron variant in a more precise way and also 
whether it could be considered Mother Nature’s own way of 
approaching mass vaccination through herd immunity and pandemic 
control. 

2. The journey of Omicron 

SARS-CoV-2 variants have been identified worldwide to date, 
including Alpha (α) (B.1.1.7), Beta (β) (B.1.351), Gamma (γ) (P.1), Delta 
(δ) (B.1.617.2), and Omicron (B.1.1.529), with varying characteristics 
and protein sequences (Fig. 1) [24]. As per genome sequencing, the 
Omicron belongs to Pango line B.1.1.529, Next strain branch 21k, and 
GISAID branch GR/484A [25]. Many non-synonymous mutations, 
including those in spike, are responsible for disease severity, trans-
missibility, and immune evasion. In total, over 60 alterations, deletions, 
and insertion mutations have been discovered in the Omicron variation 
[26]. According to the structural analysis of SARS-CoV-2 variants, four 
’S’ proteins are found in the alpha variant, six in beta, eight in gamma, 
ten in Delta, and lastly, thirty ’S’ proteins in Omicron [24]. The envelope 
(E) protein has one mutation (T9I) and the membrane (M) protein has 
three mutations (D3G, Q19E and A63T), whereas the nucleocapsid (N) 
protein also has three mutations (P13L, R203K and G204R). Omicron is 
more transmissible than prior variants because of triple mutations in the 
furin-like cleavage site (FCS), such as H655Y, N679K, and P681H [26]. 
The RBD of the ’S’ protein found in the Omicron variant has 15 amino 
acid changes, some of which have been seen in prior variants such as 
with Alpha: N501Y, Beta: K417 N, E484K, N501Y, Gamma: K417T, 
E484K, N501Y, and Delta: L452R, T478K are common [25]. For 
angiotensin-converting enzyme 2 (ACE2), RBD of Omicron exhibits a 
2–2.5-fold higher binding affinity than prototype SARS-CoV-2 due to 
T478K, Q493K, and Q498R [27]. According to the reports of Kannan 
et al. [28] a total of 30 numbers (A67V, T95I, Y145del, G339D, N440K, 
G446S, S477 N, T478K, E484A, Q493R, G496S, Q498R, N501Y, Y505H, 
T547K, D614G, H655Y, N679K, P681H, N764K, D796Y, N856K, 
Q954H, N969K, L981F, L212I, S371L, S373P, S375F, K417 N) of >50% 
prevalence mutation were identified as signature mutation in case of 
Omicron variant. When compared to the prior existing SARS-CoV-2 
variations, 23 number (A67V, Y145del, G339D, N440K, G446S, 
E484A, Q493R, G496S, Q498R, Y505H, T547K, H655Y, N679K, N764K, 
D796Y, N856K, Q954H, N969K, L981F, L212I, S371L, S373P, S375F) of 
these hallmark mutations of Omicron variant were identified as unique 
mutations. Moreover, they also identified nine more additional muta-
tions (ORF1a:K856R, ORF1a:L2084I, ORF1a:A2710T, ORF1a:T3255I, 
ORF1a:P3395H, ORF1a:I3758V, ORF1b:P314L, ORF1b:I1566V, and 
ORF9b:P10S) in the Omicron infected individual’s (N = 70) gene 
sequencing. Among these additional mutations, only two mutations i.e. 
ORF1a:T3255I and ORF1b: P314L were previously identified in Delta 
and Delta Plus variants of SARS-CoV-2 with >40% prevalence rate as 
compared to the >80% prevalence of Omicron variant. This report also 
suggested that 46 distinct mutations in the ORF1a, ORF1b, and S genes 
of the SARS-CoV-2 Omicron variant, with more than 50% frequency. 
Conclusively, these investigations revealed that multiple mutations are 
localised to the area of the ’S’ protein that is the primary target of an-
tibodies, implying that the mutations of the Omicron variant may alter 
the antibody binding affinities to the ’S’ protein [28]. This variant was 
reported for the first time in South Africa on November 24th, 2021, and 
WHO has classified it as a VOC after two days of its detections [29]. 
Omicron has a few deletion and more than 30 mutations, with several of 
them overlapping, including in the Alpha, Beta, Gamma, or Delta [30]. 
The Omicron has spread over Australia, Austria, the Czech Republic, 
Canada, Italy, Denmark, France, the Netherlands, and the United 
Kingdom by the 29th of November 2021 [31]. On December 1, 2021, in 
the United States, the first Omicron case was identified [32]. In China, 
the first and second Omicron cases were reported on December 9th and 
December 10th, respectively [33]. As of December 28th, 2021, there are 
53,695 number of Omicron cases found worldwide, with the biggest 
numbers found in the United Kingdom (34,573), the United States (8, 
311), South Africa (1,643), Australia (859), Denmark (2,001), Canada 
(586), Belgium (609), and Switzerland (471), among others in a short 
period of time. According to WHO, the Omicron virus was transmitted in 
149 countries on January 6, 2022 [31]. In between 22 January 2022, 0.5 
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million positive cases and 115 deaths were identified worldwide due to 
the Omicron infection [34]. As of April 11, 2022, there were 1,029,448 
confirmed cases in the UK, 808,648 in the United States, 182311 in 
Denmark and 179,499 in Germany. These are the top 4 most affected 
countries by the Omicron variant [35]. Based on the PCR analysis of the 
Omicron variant, it was reported that one of the three target genes is 
missing (known as S gene dropout or S gene target failure) and in the 
absence of sequencing confirmation, this test can be used as a marker for 
this variation [36]. This mutant variant has improved immune tolerance 
and the ability to evade antibodies developed by existing vaccinations. 
Mutations in the Omicron variant, particularly in the ’S’ protein, in-
crease transmissibility and immune evasion, and it becomes resistant to 
neutralizing antibodies (nAbs) in previously vaccinated people [37]. 
mAbs such as Bamlanivimab and the Rockefeller University antibody 
C144 have low effectiveness against Omicron and REGN-COV2 (Casir-
ivimab and Imdevimab), whereas the Rockefeller University antibody 
C135 is still found to be effective against Omicron [38]. 

This new VOC contains more than 30 numbers of mutations in the ’S’ 
protein domain (Ala67Val, Δ69-70, Thr95Ile, Gly142Asp, Δ143-145, 
Δ211, Leu212Ile, Gly339Asp, Ser371Leu, Ser373Pro, Ser375Phe, 
Lys417Asn, Asn440Lys, Gly446Ser, Ser477Asn, Thr478Lys, Glu484Ala, 
Gln493Arg, Gly496Ser, Gln498Arg, Asn501Tyr, Tyr505His, Thr547Lys, 
Asp614Gly, His655Tyr, Asn679Lys, Pro681His, Asn764Lys, Asp796Tyr, 
Asn856Lys, Gln954His, Asn969Lys, and Leu981Phe), whereas the 15 
numbers of identified mutations (residues 319–541) reside in the RBD 
[39,40]. A computational comparison of the Omicron and Delta variant 
of SARS-CoV-2 revealed that Omicron has a higher affinity for ACE2 
receptors than the Delta variant. A recent in silico analysis demonstrated 
that the mutations Q493R, N501Y, S371L, S373P, S375F, Q498R, and 
T478K contribute to greater affinity for ACE2 receptors [34]. Mutations 
such as Asn501Tyr, N501Y, D614G, N501Y, L452R, and K417 signifi-
cantly boost ACE2 receptor binding capabilities, which may aid in viral 

transmission and result in a greater infection rate [34,41,42]. N501Y is 
related with enhanced transmissibility, other mutations also improve 
spike affinity for ACE2, such as the L452R in the B.1.429 lineage, which 
provide stronger ACE2 interaction [43]. Kinase like PI3K and AKT are 
important for signalling when SARS-CoV-2 enters the body. In strain that 
have N501Y mutation, a molecular docking analysis found that 
epidermal growth factor receptor could be another possible acceptor. 
Because cancer patients have a lot of kinases, lineages that have the 
N501Y mutation might be more harmful [44]. Additionally, His655Tyr 
is proximal to the FCS, which may facilitate spike cleavage and trans-
mission. The alterations at positions N679K and P681H, which are also 
present in Alpha and Delta variants, may also contribute to the virus’s 
transmission capabilities [12,42]. In order for viruses to reproduce, they 
need RNA polymerase (Nsp12) and nonstructural protein 14 (Nsp14), 
but it is not established that mutations in these parts of Omicron could 
lead to higher mutation rates. Omicron also have mutations in the 
nucleocapsid protein (R203K and G204R), which are not unique to the 
Omicron but are linked to increased sub-genomic RNA expression and 
viral replication [34]. 

3. Sub-variants of Omicron 

Omicron (BA.1) and three sub-lineages such as BA.1.1, BA.2 and 
BA.3 of Omicron are closely related variants with a common ancestor. 
Based on various mutational patterns, Omicron was divided into 
different lineages: BA.1, BA.1.1, BA.2, and BA.3 each have 39 mutations, 
40 mutations (BA.1+ spike R346K), 31 mutations, and 34 mutations, 
respectively [45]. As of February 10th, 2022, BA.1 has been discovered 
in 135 countries, BA.1.1 and BA.2 are found in 69 countries, and BA.3 in 
16 countries. There are 21 mutations that are common to all of them 
(G142D, G339D, S373P, S375F, K417 N, N440K, S477 N, T478K, E484A, 
Q493R, Q498R, N501Y, Y505H, D614G, H655Y, N679K, P681H, 

Fig. 1. The schematic presentation of region specific mutational landscape of the different variants of SARS-CoV-2. The several mutations especially in the ’S’ protein 
and ORF domain of the different VOCs i.e. Alpha (a), Beta (b), Gamma (c), Delta (d) and Omicron (e) are shown in this diagram. 
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N764K, D796Y, Q954H, and N969K) (Fig. 2). The N501Y and Q498R 
along with the 21 mutations, improve the ACE2 receptor binding as well 
as the H655Y, N679K, and P681H mutations, which are known to boost 
spike cleavage and the spread of viruses [46]. There are eight most 
prevalent mutations (A67V, ins (insertion) 214 EP, R216E, S371L, 
G496S, T547K, N856K, L981F) found between BA.1 and BA.1.1, two 
mutations (S371F and D405 N) have been found in BA.2 and BA.3 and 
10 most prevalent mutations (H69del, V70del, T95I, V143del, Y144del, 
Y145del. N211I, L212V, V213R, G446S) found in BA.1.1, BA.1 and BA.3 
(Fig. 3). BA.1.1, BA.2, and BA.3 are more transmissible than Omicron 
(BA.1) and Delta. When compared to the Delta variant, it shows less 
mortality across the world [45]. In the ’S’ protein region of BA.1 sig-
nificant 16 mutations were identified, i.e., ins214EPE, S371L, G496S, 
T547K, N856K, L981F, A67V, H69del, V70 del, T95I, V143del, Y144del, 
Y145del, N211I, L212Idel, and G446S; similarly 10 signature mutations 
(T19I, L24S, P25del, P26del, A27S, V213G, T376A, and R408S) in the 
BA.2 variant of Omicron. The difference in the number of mutations in 
the spike protein domain of BA.1 and BA.2 could explain why BA.1 
spreads faster than BA.2 [46]. Due to the removal of six mutations 
(ins214EPE, S371L, G496S, T547K, N856K, and L981F) from BA.1 or the 
gain of two mutations (S371F and D405 N) from BA.2, the BA.3 lineage 
generated the fewest cases of these three lineages [46]. The BA.1.1 now 
accounts for 30% of Omicron sequences worldwide, with 30–45% in 
South Africa, the United Kingdom, and the United States. The BA.2 
sub-lineage, accounts for just 10% of all Omicron sequences worldwide. 
However, in nations like Denmark, India, and South Africa, it is not only 
rising, but it is also becoming the dominating form [47]. According to 
WHO, BA.1 replicates in the lower respiratory tract whereas the Delta in 
the upper respiratory tract. That’s the reason for high transmission and 
less severity in the case of BA.1 than in the case of Delta. According to 
WHO, between January 30th, 2022, the BA.2 sub-lineages spread in 57 
countries, and nearly 50,000 positive cases were found up to February 
3rd, 2022. As per the report of the UK Health Security Agency, in 

England, the growth rate of BA.2 is faster than BA.1. At least 400 oc-
currences of the BA.3 sub-lineage had been found around the world on 
February 3, 2022, while it had apparently spread to at least 19 nations 
(Table 1) [48]. 

4. Delta vs Omicron: genomic configuration and infectivity 
pattern 

In late 2020, the Delta (B.1.617.2) variant was reported for the first 
time in India [52]. On November 24th, the Omicron (B.1.1.529) variant 
was reported for the first time in South Africa, and WHO on November 
26th, 2021, called this variant “VOC” for the first time [53]. On January 
21, 2022, 3.23 million new infections through Omicron were observed 
all around the world. The peak infection rate of Omicron is four times 
greater than the Delta wave [54]. The ‘S’ protein has 30 mutations in the 
Omicron variant, half of which are present in the RBD. The viral factors 
RBD T470-T478 loop and Y505 have been identified for the specific 
detection of SARS-CoV-2 RBD by ACE2. In Delta and Omicron varia-
tions, T478 is a common and frequent mutation. In a comparison of 
Delta and Omicron, the existence of multiple mutations in the RBD of the 
‘S’ protein in Omicron indicates that it may be immunologically sus-
ceptible to antibody-mediated protection. The molecular weight of Delta 
and Omicron is 140,986.31 and 141,328.11. Omicron has a greater 
proportion of alpha helix structure than Delta, although it has a shorter 
strand and random coil structure, and in secondary structure prediction, 
the RBD of Omicron has a higher alpha helix composition than the Delta 
variant. Although beta strands are more susceptible to mutations than 
alpha helices, Omicron has a slightly higher random composition [55]. 
Omicron adopts a new strategy to enter the host without the help of the 
transmembrane serine protease 2 (TMPRSS2), so there is a lower or no 
dependency on the TMPRS22 route for replication, so the involvement 
of the lungs is limited [56]. Omicron binds to ACE2 more strongly than 
Delta, resulting in higher infection rates. Due to the presence of a 

Fig. 2. Number of common mutations in ’S’ protein region among the Omicron variant of SARS-CoV-2 and its own sub-lineages. Here, 21 common mutations are 
represented among the Omicron (BA.1) and its sub-lineages BA.1.1, BA.2, BA.3 respectively. 
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Fig. 3. Representation of several common mutations amid the new variant of concern BA.1 (Omicron) and its sub-lineages i.e. BA.1.1, BA.2 and BA.3. Eight common 
mutations are found in ’S’ protein domain of BA.1 and BA.1.1. Similarly, ten types of identical mutations also observed among the BA.1, BA.1.1 and BA.3. Between 
the BA.2 and BA.3 more other two types of significant common mutations are identified. 

Table 1 
This table summarizes the characteristics of the new Variant of Concern (Omicron: BA.1) and its sub-lineages (BA.1.1, BA.2 and BA.3). Additionally, very brief in-
formation about vaccine efficacy and combined antibiotic potency against BA.1 and its respective sub-lineages is provided.  

Omicron and 
its sub lineages 

Pango 
lineages 

Molecular 
weight 

No of 
mutations 

Unique mutation Remarks Reference 

Omicron 
(BA.1) 

B.1.1.529.1 141,328.11 39 – BA.1 is more likely to infect and reproduce in the upper 
respiratory tract than delta variant, whereas delta is more likely 
to infect and multiply in the lower respiratory tract. Early 
results revealed that the two-dose COVID vaccination schedule 
was less effective than prior variations against milder sickness 
caused by BA.1. It has been discovered that administering a 
third “booster” dose provides higher protection. Ronapreve (a 
monoclonal antibody combination of casirivimab and 
imdevimab) was reported to have decreased efficacy against 
BA.1. Another antibody therapy, sotrovimab, seems to retain 
anti-BA.1 spike protein action. The antiviral molnupiravir was 
also found to retain activity against BA.1 in six preclinical tests; 
however clinical trials have not yet been conducted. 

[48,49] 

BA.1.1 B.1.1.529.1.1 141300.09 40 One (R346K) S309 (the precursor of sotrovimab), which has been shown to 
have lower neutralizing activity against omicron/BA.1.1. The 
combination of REGN10987 and REGN10933 (marketed as 
casirivimab) inhibited omicron/BA.2 but did not inhibit 
omicron/BA.1 or omicron/BA.1.1. 

[50,51] 

BA.2 B.1.1.529.2 141,185.78 31 Eight (T19I, L24del 
(deletion), P25del, P26del, 
A27S, V213G, T376A, R408S 

The UKHSA’s preliminary investigations showed no evidence 
that COVID vaccines were less effective against symptomatic 
disease when compared to BA.1. For, BA.2 vaccination efficacy 
against symptomatic infection was reported to be 13% at least 
25 weeks after two doses (versus 9% for BA.1). This jumped to 
70% two weeks following a third booster dose (versus 63% for 
BA.1). 

[48] 

BA.3 B.1.1.529.3 140900.61 34 One (R408S) Some researchers have hypothesized that the reason for BA.3’s 
delayed spread may be due to the fact that it does not contain 
the six extra mutations that BA.1 does. Best of our knowledge 
nothing is yet know about COVID vaccine effectiveness against 
this omicron sub-variant. 

[46]  
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mutation in the RBD, Omicron’s interactions with ACE2 are also 
different from prior ones, which improve its interaction with ACE and 
antibody escape [34]. The Omicron has a less disordered area in the 
complete ‘S’ protein than the Delta, and the RBD shows a 
disorder-to-order transition. In Delta variant-RBD, the disorder predic-
tion ranges from 469 to 471, containing residues EIY, and no disorder 
residues are expected in this area in Omicron-RBD [55]. Omicron results 
in high transmissibility and increased re-infection rates. The Delta, 
which is the most common in the world, is also known for its strong 
infectivity. One is a combination of deletions and the other one is 
insertion, as well as high mutation in the S1/RBD and S2 spike areas, and 
a set of highly conserved point replacements shows exceptional pene-
tration in each of them [57]. It has higher amino acid compositions for 
arginine (Arg), glutamic acid (Glu), lysine (Lys) and aspartic acid (Asp) 
than the Delta, which suggests that the charged residues in Omicron are 
higher, that are visible to a greater level and lead to the development of 
salt bridges. When the Omicron spike protein is compared to the Delta, 
the increased amino acid composition of phenylalanine (F) and isoleu-
cine (I) indicates that, the presence of hydrophobic amino acids inside 
the protein core may explain why the Omicron spike protein has more of 
them. When compared to the Delta, the Omicron has a lower proportion 
of polar amino acids, including asparagine (N) and glutamine (Q). Sol-
vent cannot reach these residues because they are located within the 
protein core [55]. The nature of the Omicron reveals that it is a milder 
variation than Delta, yet it transmits at a faster rate. In terms of symp-
toms, a runny nose, headache, weariness, and sore throat are four very 
typical indicators in both forms. Chills and fever are only experienced on 
rare occasions. Sneezing and a loss of smell and taste can occur when 
infected with the Delta strain. Sneezing is prevalent in Omicron, 
although loss of smell and taste is uncommon. A common cold is also 
common in Delta, but not in Omicron [58]. In South Africa, the first 
female patient infected with Omicron was discovered to have symptoms 
including fatigue, pain, and aches, but no change in cough, smell, or 
taste [59]. The symptoms are milder, and the condition is less severe 
than Delta, leading in fewer hospitalizations and fatalities. The high 
mutation rate in Omicron indicates that the variation spreads more 
rapidly than in Delta. Omicron has a rate of infection approximately 
2.7–3.7 times that of Delta in vaccinated and boosted individuals. 
However, no noticeable difference in infection rates was observed in 
unvaccinated patients. Additional factors that may contribute to the 
variant’s increased transmissibility include Omicron’s three-day incu-
bation period, as opposed to Delta’s four-day incubation period. This 
could mean that individual infected with Omicron have less time to take 
precautions to protect others [60]. Recently, a highly transmissible 
SARS-CoV-2 double variant dubbed Delmicron was identified, which 
was most likely produced by the Delta and Omicron variants, and a flu 
virus with SARS-CoV-2 named Flurona causes double infection. SAR-
SCoV2 infections are typically caused by a single mutant strain, however 
two strains can co-infect, but this is a highly improbable occurrence. The 
combination of Delta and Omicron, as well as any possible double var-
iations, could result in an increase in global hazard. Both strains may 
have switched genes, resulting in a more hazardous variant [61]. 

5. COVID-19 vaccine strategy and its efficacy against Omicron 

It is crucial to look into the different aspects of the effectiveness of 
vaccines, especially when comparing countries that have administered 
different types of vaccines. The neutralization capacity of Omicron was 
found to be reduced when the titers of nAbs in sera from vaccinated 
people were examined [56]. Existing COVID-19 vaccine protection will 
not be wiped out, and boosters should help to enhance immunity against 
Omicron, according to research conducted in South Africa, Germany, 
and Sweden, as well as by the Pfizer–BioNTech collaboration, despite 
the fact that they seem to reduce the likelihood of hospitalisation or 
death. Just a few months after the second dose, the protection given by 
two doses of a messenger RNA (mRNA) vaccine diminishes to less than 

40%. On the other hand, a third, “booster” dose seems to be helpful. 
According to a recent study, two weeks after the third booster shot, the 
protection against infection and serious disease increases from 60 to 
70% [62,63]. Vaccination causes a temporary increase in the number of 
immune cells producing antibodies, which then gradually decreases. 
This leaves a tiny pool of memory B and T cells in the body, which 
become activated during re-infection. The booster dose can cause the 
proliferation of B cells and also re-increase antibody levels against the 
infection. Their numbers will eventually drop over time, but the pool of 
memory B cells will be higher than before, which results in a faster, more 
powerful response to subsequent encounters. The booster dose also 
promotes the affinity maturation in which the B cells are triggered by the 
vaccine, travel to the lymph node and generate more powerful anti-
bodies against the pathogen [64]. Individuals with two doses of Pfizer 
generate significant immunity against Omicron, which declines 40 fold 
from the prior variant. The South African data showed that only two 
doses of Pfizer were not enough to protect against Omicron, but the 
addition of a booster shot or a third dose of BNT162b2 caused an in-
crease in the titer of nAb by 25 times more than the level of two vaccine 
doses to protect against the prior strain [65]. Two doses of the vaccine 
induce CD8+ T cell protection against 80% of the epitopes that are not 
mutated in the Omicron variant. A third dose significantly raises CD8+ T 
cell numbers against numerous “S" protein epitopes, which are thought 
to be linked to disease protection. Two doses of Pfizer vaccine exhibit 
significantly reduced neutralization titers against the Omicron, but the 
addition of one dose of vaccine improves the immunity against it. The 
third dose of the vaccine generates high and long lasting protection 
against Omicron [66]. The Omicron was resistant to two doses of the 
ChAdOx1 vaccination, and the vaccine’s ability to protect against Om-
icron became about 71.4% after the third dose of BNT162b2, which was 
administered based on two doses of ChAdOx1. But when an individual 
was administered two doses of BNT162b2, the vaccine’s efficacy was 
88%. Then it began to decline 2–9 weeks after the second dose, and then 
continued to decline. The vaccine effectiveness against Omicron drop-
ped from 48.5% to 34.2% from 10–14 weeks–25 weeks after the second 
dose of vaccination. Then the third dose of BNT162b2 was administered. 
Based on two doses of BNT162b2, the vaccine effectiveness against 
Omicron became high, exceeding 75.5% after two weeks [25]. After four 
months of administering two doses of Pfizer mRNA vaccine, survival 
rates decline by around 40%, which is better than zero, and implies that 
the presence of some protection and the efficiency of the booster dose of 
vaccination is nearly 80%. Despite the fact that the booster was gener-
ated by the original virus, these findings suggest that strengthening the 
immune system after a halt promotes immunity against new versions 
both quantitatively and qualitatively [65]. After 14 days of adminis-
tration of two doses of BBIBPCorV inactivated vaccines, the geometric 
mean titres (GMTs) against Omicron were 6.04. However, in 80% of the 
samples, neutralization activity against Omicron was below the quan-
tifiable limit. On day 14 following booster immunization, the neutrali-
zation titre against Omicron was 48.73, and on day 28 following booster 
dosage, the GMTs against Omicron stayed constant or increased to 
47.69%. Following booster vaccination, 100% of subjects had positive 
Omicron neutralization activity [67]. According to comparable statistics 
from South Africa and the United Kingdom, the individual receives two 
doses of vaccine, which provides up to 70% protection against hospi-
talisation and can be extended to 90% with a booster dose [68]. This 
demonstrates that a third vaccination dosage, a booster dose injection, 
may improve Omicron neutralization activity in individuals who have 
already received two doses of mRNA vaccines (Pfizer, ChAdOx1, 
BNT162b2) or inactivated vaccines (BBIBPCorV) [25]. The neutraliza-
tion activity of covalescent plasma decreased by 8.4 fold but in case of 
other VOCs and VOIs (Variant of Interest) the activity decreased by 
1.2–4.5 folds in comparison with D614G. The neutralization potency 
estimation of some mAb drugs on Omicron reveled that majority of 
mAbs (LY-CoV555, LY-CoV016, REGN10933, REGN10987, AZD1061) 
were completely ineffective against Omicron variant (IC50 > 6.5 mg/L) 

S. Das et al.                                                                                                                                                                                                                                      



Travel Medicine and Infectious Disease 48 (2022) 102332

7

whereas only two mAbs (IC50: 0.181 mg/L for Vir-7831; 0.287 mg/μl 
for DXP-604) neutralization ability noted against Omicron. Delta variant 
can be prevented by imdevimab and casirivimab but Omicron can resist 
them. Only three out of 29 RBM-directed mAbs maintained their In vitro 
neutralizing effect against Omicron, including the ACE2 imitating 
S2K146 mAb. These findings suggest that the amount of 
Omicron-mediated immune evasion represents a significant antigenic 
shift in SARS-CoV-2 [25]. According to recent studies, serum from both 
convalescent and fully vaccinated patients (BNT162b2, mRNA-1273, 
Ad26.COV2.5 or ChAdOx1-nCoV19, Sputnik V or BBIBP-CorV) has 
very low to undetectable levels of mAbs against Omicron [14]. Several 
investigations also show that Omicron avoids binding and neutralization 
by the majority of therapeutic SARS-CoV-2 mAbs, with the exception of 
some widely neutralizing mAbs like sotrovimab [69,70]. Cao et al. [70] 
revealed that 85% of 247 human RBD-targeted mAbs fail to bind Omi-
cron. Despite the fact that nAb can let viruses get through to people who 
have been vaccinated and are on the road to recovery, it’s important to 
note that pre-existing cellular and innate immunity, non-nAb, and re-
sidual nAb are still likely to keep people from getting very sick [14]. 

6. Learning from past pandemic and its association with 
Omicron 

Through history, infectious diseases with pandemic potential have 
arisen and spread on a regular basis. The COVID-19 pandemic is 
wreaking havoc around the world right now, and it is expected to 
continue to do so. Plague, cholera, influenza, and coronavirus infections 
are just a few examples of major pandemics that have had a significant 
influence on humanity over the course of recorded history [22]. Ac-
cording to the World Health Organization, plague has been classified as 
a re-emerging infectious disease since the 1990s [71]. Following the 
initial pandemic, plague outbreaks occurred every 8–12 years for the 
next two centuries before mysteriously disappearing [22]. Due to its 
quick spread, high fatality rate without prompt treatment, and capacity 
to disrupt society and healthcare systems, plague should now be 
considered a neglected human hazard [72]. Both the Spanish flu and 
swine flu were caused by the influenza A H1N1 virus. When the swine flu 
first arrived in 2009, no one was immune. The virus was a subtype of the 
H1N1 influenza virus that caused the 1918 flu pandemic. By the winter 
of 2009, a large proportion of the population had been infected or 
vaccinated, resulting in extensive herd immunity. As a result, by August 
2010, the pandemic was over. However, the virus has become endemic 
and has developed into a new seasonal strain of the common flu. In the 
United States, influenza and HIV continue to kill people; an endemic of 
sickness isn’t exactly a happy ending [73]. SARS-CoV-2 and the Spanish 
Flu triggered the first and second waves of infection, which followed a 
similar pattern. There was a slight initial wave, but a huge and fatal 
second wave. When the Spanish flu virus mutated after two waves, it 
became so mild that people who were infected only displayed symptoms 
similar to a cold. Thus, the third wave was less potent and dealt less 
damage than the previous two. In India, there were no more waves after 
that one. As a result, the Omicron may be able to put an end to this 
pandemic. After three waves, the Spanish flu became endemic within 
two years due to the modified strain like Omicron, which was also likely 
less severe and more contagious, and which may eventually be respon-
sible for the pandemic’s conclusion [74]. Due to the pandemic’s lower 
virulence and higher transmission rate, the causal symptoms grew 
weaker at the pandemic’s end. The earlier contagious variety could be 
suppressed or neutralised by a higher transmission rate [74]. Although 
Omicron remains hazardous in some people, such as those who have not 
been vaccinated or are immune compromised, hospitalisation and fa-
tality rates have dropped in comparison to previous strains of the virus. 
The great majority of the world’s population would be either vaccinated 
or infected. As a result, the global population would acquire herd im-
munity [73]. The strong immunity against SARS-CoV-2 that can provide 
the strongest protection against the infection is referred to as hybrid 

immunity, and after getting the vaccine, those who are exposed to the 
virus have a lower risk of becoming ill as a result [75]. In the event of a 
pandemic outbreak, a comprehensive public health response, including 
vaccination, is almost certainly needed. It is possible that effective 
vaccines can save lives and restrict the spread of disease if they are used 
alongside other pandemic response strategies such as surveillance, 
communication plans, quarantine, and disease treatment. However, not 
all diseases have vaccines and even those that do face considerable ob-
stacles to their use in a pandemic [76]. For millennia, epidemic diseases 
known as “pandemics” have ravaged human populations around the 
world, claiming the lives of hundreds of millions of people. Between 25 
and 75 million people died in Europe during the 1300s as a result of 
bubonic plague, commonly known as the “Black Death,” according to 
historians [77]. Until the 1660s, waves of the disease swept across 
Europe, with the largest outbreak being in England. Smallpox, on the 
other hand, ravaged the world for millennia before being declared 
eradicated in 1980 [78]. An estimated 40–70 million people died as a 
result of the influenza epidemic that swept the world in 1918–19. In 
1957–58, 1968, and 2009, less severe pandemics of influenza broke out 
[79]. Vaccines against the circulating viruses were developed in the last 
three cases, but experts disagree on their effectiveness in slowing disease 
spread. While human cases of human-to-human transmission of the 
H5N1 influenza virus known as bird flu have occurred since 2003, the 
virus has not evolved to move between humans. In the event that H5N1 
becomes human transmissible, public health officials are keeping a close 
eye on the situation. The government of the United States has an H5N1 
vaccination on hand, but its efficacy against new strains of the virus is 
uncertain [80]. 

7. Is Omicron acts as a natural vaccine? 

Regardless of whether Omicron functions as a natural vaccination or 
not, the ongoing debut is still underway. While some specialists have 
asserted that Omicron can operate as a natural vaccination, other groups 
of scientists have expressed scepticism about this claim [81]. The Om-
icron variant spreads quickly and efficiently, causes less severe disease 
than prior versions, and may offer some protection against other vari-
ants like Delta [39,62]. This could be the conclusion of the pandemic 
and the beginning of an endemic phase, with the pandemic predicted to 
conclude in 2022 [82]. All immunizations aim to prime the immune 
system in order to fight an infectious organism. Certain vaccines, such as 
the Pfizer-BioNTech and Moderna vaccines, administer a specific 
portion of viruses into the host body, while others, such as chicken pox, 
measles, mumps, and rubella, administer a weakened form of viruses 
into the host cell body. Both types of vaccine elicit an immune response 
[83,84]. Due to a considerable number of changes in the RBD of 
SARS-CoV-2, the Omicron displayed a stronger affinity for human ACE2 
than the Delta and also showed a higher potential for transmission [55]. 
Omicron is 1.5–2 times more infectious than Delta, which explains 
Omicron’s global dominance [85]. The more and faster spread of Omi-
cron is thought to be rapidly displacing the dangerous Delta [86]. In-
dividuals infected with Omicron develop a strong immune response that 
can neutralize Omicron along with other VOCs. This suggests that the 
Omicron-induced immune response could effectively neutralize the 
Delta, reducing the re-infection with Delta and thereby displacing the 
Delta as the dominant strain [87]. Omicron may act as a vaccine because 
it allows a large number of people to effectively establish herd immunity 
against the Omicron, halting transmission and bringing the COVID-19 
pandemic to an end, in the same way that vaccination develops herd 
immunity [88]. High levels of antibodies have been discovered in those 
who have been cured of Omicron, which combats viruses, and the vac-
cine also does the same things. However, according to some reports, the 
antibodies produced by Omicron infection are so potent that no vaccine 
can produce them [89]. When the body triggers an immune response to 
re-infection by a virus due to the antibody that remains in the body for at 
least 450 days after infection, this is referred to as a “natural vaccine” or 
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“natural immunity” from COVID-19. According to some people, Omi-
cron does the same [90]. Omicron has spread like wildfire, but most 
cases are mild, and according to some doctors and virologists, it could 
result in major immunity and work as a natural vaccine. This variant has 
the potential to increase immunity without causing major sickness. 
Omicron is similar to these live attenuated vaccines in certain ways 
because it generates a milder infection and triggers a strong immune 
response against viruses [91]. Genetic modifications of Omicron make it 
more resistant to being captured by antibodies produced by the immune 
system. This aids the virus’s spread until it reaches a point where it 
becomes self-defeating if the virus is too adept at spreading and pro-
ducing sickness. The virus becomes so weak that it acts as a vaccine itself 
[92]. According to Delta patients, this reduced severity may be due in 
part to high levels of individual’s immunity resulting from natural 
infection and/or vaccination. The high population immunity resulting 
from earlier infection and/or immunisation may protect the population 
from serious disease [17]. Omicron may be the safest SARS-CoV-2 strain 
to infect of all the strains that have infected patients in the previous two 
years because it does not cause the severe illness. If vaccinated persons 
become infected with Omicron and develop immunity, that immunity 
can be paired with immunity against the previous variant to create a 
threshold level of herd immunity, allowing 70–90% of people to be 
recovered from or vaccinated against COVID-19 [93,94]. Also, accord-
ing to some experts, considering Omicron as a natural vaccine is a 
dangerous idea. It creates complacency and is based more on pandemic 
fatigue and incapacity to do more than on current data and that Omicron 
is not a vaccine; no matter how light it is, because this variant has 
resulted in deaths and hospitalizations [95]. If the variant is allowed to 
spread, then it may be mutated and also infect again, meaning the 
pandemic will persist for a long time. The virus is continually changing 
and finding new methods to spread. The more it spreads, the more likely 
it is to mutate and create new outbreaks of cases. So it is preferable to 
halt transmission and eliminate any potential for mutation [96]. Natural 
infection of Omicron, in comparison to vaccination, cannot protect the 
population against death or hospitalisation from any of the Alpha, Beta, 
Gamma, or Delta [97]. 

Apart from the ongoing debate over Omicron’s potential as a natural 
vaccination, Delmicron (or Deltacron) recently raised a serious concern. 
The Cypriot Laboratory of Biotechnology and Molecular Virology at the 
University of Cyprus published the first-ever information on the 
recombination of Delta and Omicron variants [98]. According to the 
EMERGEN consortium, this recombinant virus has been spreading in 
numerous regions of France since early January 2022. Denmark and the 
Netherlands have also uncovered genomes with similar characteristics. 
GISAID, the world’s largest collection of novel coronavirus genome se-
quences, just published information regarding a unique coronavirus 
recombination event. Numerous verified Delmicron cases have been 
reported recently in various parts of the world. While the COVID-19 
situation in India is now quiet, the national government has warned of 
an approaching wave due to the virus’s spread in other countries. In 
India, at least 568 cases of Delta and Omicron recombinant (Deltacron) 
have been reported. Karnataka leads the way with 221 such occurrences, 
followed by Tamil Nadu with 90, Maharashtra with 66, Gujarat with 33, 
West Bengal with 32, Telangana with 25 and Delhi with 20 [99]. In mid 
November 2021, another SARS-CoV-2 strain designated as IHU 
(B.1.640.2) was identified in 12 French individuals for the first time at 
the IHU Mediterranee Infection Institute in Marseille [100]. The IHU 
variation has 46 mutations and 37 deletions, and the ‘S’ protein itself 
contains 14 amino acid substitutions with N501Y and E484K, as well as 
9 deletions [101]. Furthermore, in Israel, it has been verified that a 
pregnant lady was infected with both seasonal flu and COVID-19 at the 
same time. Florona is the scientific term for this type of co-infection 
caused by COVID-19 and influenza, which is not an issue of novel 
version of SARS-CoV-2 [102]. A 21-year-old Egyptian woman also faced 
co-infection of COVID-19 and H1N1 at same time. This co-infection 
caused pneumonia, lung damage, cardiac damage, sepsis, and brain, 

heart, and muscle inflammation [100]. Recently, WHO announced the 
identification of the second recombinant virus XE, which is a combi-
nation strain of two Omicron sub-variants, BA.1 and BA.2. Numerous 
international health organisations have expressed alarm about the 
virus’s high transmissibility, which makes it extremely contagious and 
could result in a new high risk [103]. This recombinant XE variation was 
detected for the first time in the United Kingdom around the end of 
January 2022. The XE variety has been found in India, Thailand, and 
New Zealand as well. In the United Kingdom, around 637 confirmed 
instances of XE have been reported, whereas in India, the first positive 
XE case was found in Mumbai on April 6, 2022 [104]. WHO identified 
more recombinant viruses, XD and XF along with XE. The French Delta 
and BA.1 lineages are now known as XD which contains the ’S’ protein 
of BA.1 as well as the genome of Delta variant. XF is a BA.1 and Delta 
lineage from the United Kingdom. It contains ’S’ protein and structural 
proteins of BA.1 and genome of Delta but only the 5′ part its genome 
[103]. As a result of this cumulative evidence, it is too difficult to assert 
whether the Omicron wave is the beginning of the end of this pandemic 
or something more to be added in COVID-19 history. 

8. Conclusion 

Omicron has more than 60 mutations than earlier variants, including 
at least 30 mutations in the “S" protein and 15 mutations in RBD, 
resulting in quick attachment to human cells and escape immunity. It is 
assume that, Omicron cases will increase dramatically due to high dis-
ease transmission but will be less severe among hospitalized patients 
than Delta. Due to two to three times higher transmission rates than 
Delta, more people will infected and the Delta variant fades away 
gradually, which might be the end phase of a pandemic or the starting 
phase of an endemic. As there are numerous similarities between the 
Omicron and previous pandemics, such as low virulence, high trans-
mission rate, and typical symptoms, the Omicron may decline in the 
same way through vaccination. But the neutralization capacity of the 
existing COVID-19 vaccination against Omicron was found to be 
reduced, so administration of another dose, such as a booster dose, can 
improve the immunity and prevent hospitalisation. In some aspects, 
Omicron is similar to previous live attenuated vaccines since it causes a 
milder illness and elicits a strong immune response against the virus. So, 
initially it was thought it may be able to act as a natural vaccine, but 
later a large portion of experts opposed this idea. Accruing herd im-
munity and hybrid immunity, along with weaker variants and rapid 
vaccination, may be helpful for the conversion of a pandemic to an 
endemic. In very recent times, according to some experts, Omicron may 
not be the end of the pandemic because a super variant, Delmicron, a 
combination of previous Delta and Omicron variants, is being identified 
in some places around the world. If it exerts pathogenicity like Delta and 
transmissibility rate like Omicron, then it will become more severe due 
to a mixture of both “VOCs”. The new super variant may then become 
new severe threat to mankind. 
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Abbreviation 

ACE2 Angiotensin-converting enzyme 2 
CoV Coronavirus 
COVID-19 Coronavirus disease 
E Protein Envelope Protein 
FCS Furin-like cleavage site 
GMTs Geometric mean titres 
HCoV Human coronaviruses 
M Protein Membrane Protein 
mAb Monoclonal antibodie 
MERS-CoV Middle Eastern respiratory syndrome coronavirus 
mRNA Messenger RNA 
N Protein Nucleocapsid Protein 
nAbs Neutralizing antibodies 
PHEIC Public Health Emergency of International Concern 
RBD Receptor Binding DomainS protein: Spike Protein 
S protein Spike protein 
SARS-HCoV Severe Acute Respiratory Syndrome human coronavirus 
TMPRSS2 Transmembrane serine protease 2 
VOC Variant of Concern 
VOIs Variant of Interest 
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