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The SARS-CoV-2 virus has shown increased ability to mutate
over the past two years, especially in the regions of the spike
protein and receptor binding sites. Omicron (B.1.1.529) is the
fifth variant of concern (VOC) after the emergence of the Alpha,
Beta, Gamma, and Delta VOCs of SARS-CoV-2. This new variant

has now circulated in 128 countries and according to the Global
Initiative on Sharing All Influenza Data (GISAID), these 128
countries have shared 650,657 Omicron genome sequences as
of 26 January, 2022. In this article, we highlight the real
challenges of Omicron and its different lineages.

After the emergence of SARS-CoV-2, since last two years it has
shown increased ability to mutate, especially in the regions of
spike protein and receptor binding sites.[1] Omicron (B.1.1.529)
is the fifth variant of concern (VOC) after the emergence of
other four VOCs of SARS-CoV-2 (Alpha, Beta, Gamma, and
Delta).[2,3] This new variant now circulated in 128 countries and
as per GISAID, these 128 countries have shared 650,657
Omicron genome sequences as of 26 January 2022.[4] On the
basis of mutations, the Omicron variant is classified into four
lineages (B.1.1.529, BA.1, BA.2, and BA.3) and the differences are
also explored.[5,6] As per a recent study, there are no specific
mutations observed for the BA.3 lineage in spike protein.
However, it is a combination of mutations in BA.2 and BA.1 S-
proteins.[7] As these lineages are developed simultaneously and
probably from the same place (Botswana, South Africa), so they
may have equal chances of spreading worldwide however, the
rate of spread may be different. Now, BA.1 is becoming the
dominant lineage and spreading faster than BA.2. It is also
observed that the BA.3 lineage spread slowly and causing very
fewer cases which may be due to the loss of six mutations. As
reported, the S-protein of BA.1 contains 37 mutations, BA.2
contains 31 mutations, whereas BA.3 contains 33 mutations.[7]

The sub-variant “BA.2” has emerged recently in the UK. Now
this sub-variant is identified in Denmark, Sweden, Norway, and
India. According to WHO, this variant is now reported from 40
countries and now spreading worldwide rapidly. It is known
that Omicron (BA.1) has high transmissibility and infectivity
compared to the Delta variant, but the hospitalization rates are
lower and it has a less severe disease progression. However, the
new sub-variant (BA.2) may have high severity. Several
countries have observed these subvariants with strikingly differ-
ent genetic characteristics. Out of these, BA.2 became dominant
in many countries and has rapidly replaced other subvariants
may be due to the presence of specific mutation (H78Y).[8] In
this context, Lyngse and co-workers have estimated the trans-
mission dynamics of BA.1 and BA.2 among 8,541 primary
household cases based on the nationwide Danish data.[9] As per
the study, BA.2 is substantially more transmissible as compared
to BA.1 and also possesses an immune-evasive property which
further reduces the protective effect of vaccination. Moreover,
the secondary attack rate in households is estimated to be
more for BA.2 (39%) as compared to BA.1 (29%). Another most
important matter of concern is this new sub-variant (BA.2) is
not identified by RT PCR test. In this context, it is highly
recommended to update the assays for variant-specific PCRs in
the spike gene of SARS-CoV-2 to readily detect and diagnose
such emerging VoCs.[10] A multiplex RT-qPCR assay specific to
Omicron lineage has been developed recently to detect and
differentiate the Omicron subvariants (BA.1, BA.2/BA.3).[11] In
addition, the Omicron variant is mainly making severity (oxygen
and ventilator requirements) to people of age higher than 70
and the person having comorbidities such as diabetes, blood
pressure, cardiac and neurological issues. The symptoms are
non-specific as compared to other variants and the symptoms
are differently observed in younger and elders. In case of elders,
this Omicron variant causes neuromuscular issues as their
muscles are weaker as compared to youngers. As per WHO,
Omicron is not mild and may cause severity with the progress
of the disease. Now, the USA reported 2000 daily Omicron
related deaths similar with Delta cases. These are mostly the
unvaccinated people or elderly having age greater than 65. Due
to the continuous emergence of multiple variants of SARS-CoV-
2, it seems that this virus may live with us like other viruses. It
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may not be the last variant of SARS-CoV-2. The vaccine inequity
and hesitancy may be the possible reason for the continuous
emergence of new variants one by one. We should be careful
about it and should prepare in advance from now. We may
require vaccines annually to tackle SARS-CoV-2 variants. The
vaccine vendors may also think about the variant based
vaccines such as for swine flu and other viruses.

The major concern with the Omicron variant is its increased
transmissibility as compared to the previously circulating VOCs.
The mean reproductive number (R0) of Delta variant is found to
be ranging between 3 and 8 (mean-5.8).[12] This is considered as
highest for any other virus that resulted in previous pandemics
including the Influenza virus, SARS-CoV, and MERS-CoV. How-
ever, currently the Omicron VOC has been declared as the most
infectious amongst the circulating VOCs as evident by the
occurrence of majority of infections by the Omicron variant as
against the Delta variant.[13] Another major problem with the
emergence and the spread of the Omicron VOC is its increased
survival capabilities on various environmental surfaces. The
survival of the Omicron (193 hours/8 days) was noted to be
highest on the plastic surfaces as compared to the other VOCs.
Even on the skin, the Omicron variant is noted to survive for
longer periods (21 hours) compared to the previous ones.[14]

This enables the virus to easily transmit from one person to the
other. The Omicron variant has reached community trans-
mission stage by taking least time even surpassing the Delta
variant that was dominant until recently. In view of the
excessive mutations of Omicron variant, and potential immune
escape mechanisms, the importance of complete vaccination
including the booster dose is assuming increased significance.
However, most countries haven’t yet completed 2-dose full
vaccination, and with Omicron spreading super-fast, increasing
the vaccine coverage appears imminent to control the spread
of Omicron and minimize the resultant morbidity.[15] Despite the
comparatively lower virulence of Omicron variant in comparison
with the Delta variant, increased transmissibility, and low

vaccination rates are responsible for higher hospitalization and
greater stress on the hospitals and healthcare infrastructure.[16,17]

Despite the availability of SARS-CoV-2 vaccines, their
effectiveness against the Omicron variant has been in debate
among the scientific community. This was attributed to the
large-scale mutations at the spike protein of the Omicron
variant. Emerging evidence regarding the protective effect of
the current vaccines against infections with the Omicron variant
are not completely encouraging. A study from Egypt that had
assessed the antibody concentrations among people who were
vaccinated, those who recovered from clinical infections, and
patients who received monoclonal antibodies (mAbs), revealed
that the serum of patients who were infected and vaccinated
five months prior had negligible concentrations of neutralizing
antibodies. However, this study had found moderate concen-
trations of Omicron neutralizing antibodies among people who
received a booster dose, and those who received vaccination
after a bout of clinical infection.[18] Even a booster vaccination
dose with the available vaccines was noted to confer only
minimal protection against the Omicron variant. Despite the
availability and approval of several mAbs preparations, their
ability to neutralize the Omicron variant was not established in
clinical practice except for a few ones that revealed variable
levels of protection, hence additional mAbs will be required for
the clinics to treat Omicron infected persons. The resistance
exhibited by the Omicron variant against the mAbs and booster
dose vaccinations was attributed to specific additional muta-
tions ((S371 L, N440 K, G446S, and Q493R)) that were absent in
the previous variants of concern.[19] This points to the fact that
the current vaccines need modifications to compensate for the
additional mutations and genetic changes as noted in the
Omicron variant. However, the ability of Omicron subvariant
BA.2 to evade mAbs induced by either vaccination or prior
infection has not been reported yet.

It is reported that Omicron variant is associated with
increased risk of reinfection and reduced neutralization by
convalescent and vaccinated sera than other SARS-CoV-2 VOCs.
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Considering the ineffective nature of the available neutralizing
antibodies, and 2-dose vaccinations against infection with
Omicron variant, a recent study had assessed the significance of
a third dose (booster) vaccination and heterologous vaccination
against Omicron variant. The heterologous vaccination uses a
different vaccine type (ChAdOx1 (Astra Zeneca-Oxford)/
BNT162b2) for the first and second doses. The third dose
vaccination and heterologous vaccinations were able to
produce neutralizing antibodies only moderately against the
Omicron variant and does not confer complete protection.[20]

Several other studies have demonstrated the occurrence of
minimal concentrations of neutralizing antibodies against the
Omicron variant. Few studies suggested a booster dose
following complete vaccination, others prescribed complete
vaccination/booster doses after clinical infection, and a few
others recommended heterologous vaccination.[1,21–25] However,
none of these studies observed complete protection against
the Omicron variant.

Despite all the percussions with the available and emerging
data suggesting lack of complete protection conferred by the
available vaccines against the Omicron variant, the infections
with this variant were noted to be comparatively less severe
than the previous Delta variant. The ex vivo, and tissue culture
studies have revealed that the Omicron variant has been noted
to replicate less effectively in the lung parenchyma as
compared to the cells of the bronchi unlike the original Wuhan
variant, and other variants including the Delta variant of SARS-
CoV-2.[26] The mouse model animal experiments conducted by
group collaborations under the SARS-CoV-2 Assessment of Viral
Evolution program of the National Institute of Allergy and
Infectious Diseases (NIAID) have also revealed that the Omicron
variant caused less severe illnesses, minimal upper and lower
respiratory tract inflammation, and damage to lungs as
compared to the previous variants of concern.[27] Current
evidences suggest that the Omicron variant causes less severe
infections despite its increased transmissibility and immune
evasion capabilities. Priority need to be given to enhance the
ongoing COVID-19 vaccination drives and include booster shots
(3rd dose) to increase the levels of neutralizing antibodies to
counter emerging variants including Omicron. The existing
vaccines may require necessary updates and modifications;
efforts are required to develop next-generation vaccines
including variant-specific vaccines, mutation-proof SARS-CoV-2
vaccines, multivariant (multiple antigen-based) vaccines as well
as finding more efficacious mAbs and drugs for combating
Omicron and continuously emerging variants.
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