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The emergence of highly mutated severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) variant Omicron (B.1.1.529) has ushered
panic responses around the world due to its contagious and vaccine
escape mutations. This variant has been designated as a variant of
concern (VOC) by the World Health Organization (WHO) [1,2]. Since
January 2021, multiple virus variants have emerged and become
dominant in many countries [Table 1]. The emergence of these VOCs
(Alpha, Beta, Gamma, and Delta) variants was responsible for new
waves of infections across the entire world [3]. The Delta variant was
reported to have increased transmissibility, higher viral load [4] and
high rates of reinfection [5]. Because of its ability to escape from natural
immunity [6], it became the globally dominant variant. The emergence
of Omicron as a new VOC has transformed the notion of the COVID-19
endgame and created a fresh discussion over-vaccination effectiveness
and the ongoing booster campaign in an already COVID-19-weary
world. Compared to other the VOCs, this variation unusually carries
an exceptionally high number of mutations (50) on the spike (S) protein,
the major antigenic target of antibodies produced by infections or im-
munization. This has led the scientific community to investigate how
much this new variant could undermine the existing vaccines. The sci-
entific community knows little about Omicron’s infectivity, vaccine
breakthrough, and antibody resistance, and reliable experimental re-
sults from labs will take a few weeks to come out. Although conclusive
immunological and clinical data are not yet available, early genomic
data show immune evasion capabilities, fast transmission ability, rein-
fection rate, and severity [7]. This has triggered the calls to intensify

vaccination programmes, including booster doses [8].

1. “Omicron” escalates the COVID-19 vaccine booster debate: to
boost or not

So far, the available evidence suggests that booster jabs against
COVID-19 provide an extra layer of protection against the illness [9].
However, questions still swirl over how much they will help and how
often they will be needed. The evidence that booster jabs improve pro-
tection from COVID-19 infections is emerging, but their longevity,
impact, and capacity to thwart the new type of infection remain insuf-
ficient. The advent of the Omicron variant also has muddled forecasts of
how booster efforts would alter the pandemic’s trajectory. Even before
Omicron arrived, many global-health academics were averse to massive
booster campaigns, despite that vaccination rates remain appallingly
low in huge swaths of the world [10]. Boosters have already sparked
debate over equity issues and the prioritization of limited vaccine re-
sources. Scientists are concerned that wealthy countries rush to provide
more boosters in the face of Omicron will exacerbate the global vaccine
imbalance, which many health researchers believe contributed to
Omicron’s emergence and rapid spread.

The scientific rationale for boosters includes concerning evidence
regarding declining vaccination protection over time and increased
worries about breakthrough infections caused mainly by the SARS-CoV-
2 Delta strain. The evidence for boosters comes from a variety of sources,
including real-world data from Israel [11-13], the United Kingdom [14],
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and the USA [15], which showed that a booster dose of one of the
commonly used mRNA-based vaccinations significantly reduces a per-
son’s chances of contracting SARS-CoV-2 and becoming mildly sick. A
recent Pfizer research [16], which included data from over 44 000
people, indicated that after 6 months, vaccination protection dropped
from 96.2% to 83.7%. Based on these findings, one can assume that two
doses of the Pfizer vaccine give >80% protection against severe sickness
and mortality 6 months post vaccination and booster injections enhance
protection by 10%. Based on these assumptions, it may be better off
delivering injections to unvaccinated persons in poor and developing
countries since they will acquire >80% protection against serious dis-
ease and death. However, giving the same shot as boosters to fully
vaccinated people leads to a 10% increase in benefit.

The fact that antibody levels may be raised in the general population
should not be presented as evidence of long-term efficacy, and holistic
clinical data are needed to determine whether booster doses are neces-
sary. Booster doses have been also reported to responsible for unusual
occurrence of myocarditis and pericarditis following the administration
of an mRNA vaccination. According to an Israeli study, those who
received the second dose of the vaccine had a rate ratio of 2.35 greater
risk of myocarditis than those who did not get the vaccine [17]. Is the
benefit-to-risk ratio of the third (booster) dosage different for older and
younger people? Concerns have been raised about vaccine-induced
thrombotic thrombocytopenia in younger viral vector vaccination
users [18]. We are still awaiting data on the safety of third-dose boosters
with different vaccines, and a call for booster against the new VOC
(Omicron) without substantial scientific data about safety and efficacy
can lead to safety concerns.

2. How existing vaccines fare against Omicron: recent research
updates

Currently, it appears that the new VOC will alter the existing
immunological landscape of COVID-19. Few of Omicron’s mutations
seems to compromise the T cells capacity to identify the virus and attack
infected cells. As a result, we can expect many breakthrough infections.
If Omicron can dodge neutralizing antibodies, this does not rule out the
possibility that immune responses triggered by vaccination and past
infection will provide no protection against this variant. Immunological
studies demonstrate that low levels of neutralizing antibodies may
protect people against severe COVID-19 infections. One critical aspect of

Table 1
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the research will be to monitor T cells activity and another immune
player called natural killer cells, which might be especially important for
protection against severe COVID-19. Another exciting area of research
will be to quantify the level of protection against Omicron provided by
the current vaccines and previous infections. Human immune systems
produce number of antibodies that target various parts of the spike
protein; thus, even if one portion of the spike protein changes, a vacci-
nation will typically still perform well. However, scientists are afraid
that this version might be an escape variant because virtually all of the
locations that antibodies target differ in the Omicron variant. Early re-
ports suggest that most breakthrough infections with Omicron are mild
[19].

On Dec 8, BioNTech and Pfizer claimed a three-shot course of their
COVID-19 vaccine could neutralize the new Omicron variant in a lab-
oratory test, an early signal that booster shots could be crucial to protect
against infection from the newly identified variant. They claimed that
two doses of the vaccine resulted in significantly lower neutralizing
antibodies but could still be protective against severe disease [20].
Another study from Israel presented similar findings to BioNTech and
Pfizer, indicating that booster doses might be critical in preventing
infection from the newly identified variant. The study compared the
blood of 20 individuals who had received two vaccination doses 5-6
months earlier to a month prior to the same number of persons who had
received a booster dose a month prior. People who took the second
dosage 5 or 6 months earlier did not have any neutralization ability
against the Omicron. While they still had some against the Delta (strain).
The Israeli scientific team worked with the actual virus while the Bio-
NTech and Pfizer companies used what is known as a pseudovirus/or
tweaked virus, which was bio-engineered to have the hallmark muta-
tions of Omicron [21].

Recent research from the United States [22], published on medRxiv
on December 12, 2021, have reported that vaccine efficacy against
symptomatic infection caused by the Omicron variant is expected to be
significantly lower than against previous variants. Using previous data
on the efficacy of COVID-19 vaccines against earlier variants and pre-
liminary data on the Pfizer/BioNTech vaccine against Omicron, they
developed computer models that suggested that after two doses of an
mRNA vaccine from Pfizer/BioNTech or Moderna efficacy against
symptomatic infection from Omicron is only about 30%, compared to
about 87% with the Delta variant.

A contradictory report from South Africa [19], published on Dec 10,

Summary of World Health Organization (WHO) designated Variants of Concern (VOC) for SARS-CoV-2.

SARS-CoV-2
variants with
Scientific Name

Region/Country Mutation

first detected

Virulence/severity or duration of disease/
reinfection

Transmissibility

Alpha (B.1.1.7) UK, September 23, (17 of which change amino

2020 acids) Includes N501Y substitution

Beta (B.1.351) South Africa,

Increased risk of hospitalization, possible
increased risk of severity and mortality

Reproduction number (Ro) —3.5-5.2 Compared
to the wild form, there are higher
transmissibility and secondary attacks.

21, (8 of which change amino acids)

May 2020 Includes N501Y substitution
Gamma Brazil, 17, (11 of which change amino
(B.1.1.28.1) November 2020 acids) Includes N501Y substitution

Delta (B.1.617.2)

Omicron
(B.1.1.529)

India, October
2020

Botswana, South
Africa
November 2021

12, Spike mutation profiles L452R,
E484Q, and D614G are present.
However, there are no mutations at
amino acid 501 or 484 in its ACE2
receptor.

~50 mutations, including over 30
mutations on its spike protein and 15
on the receptor-binding domain

Possibility of increased risk of severe disease
and in-hospital mortality

Possible increased risk of hospitalization and
severity of disease

Increased risk of emergency care and
hospitalization, including higher oxygen
requirement, possible admission to an
intensive care unit, and increased risk of
mortality. Hospitalization rates for
unvaccinated individuals are higher compared
with vaccinated individuals

Yet unclear if Omicron produces more severe
illness than other variants. Early studies imply
that hospitalization rates in South Africa are
rising. However, this might be attributable to
overall rising infection rates rather than an
indication of more severe disease. According to
preliminary findings, there is a higher chance
of reinfection.

Increased transmissibility, estimated to be 2.5
times that of wild type.

Increased transmissibility and secondary attack
rate than that of wild type.

The reproduction number (Ro) ranges from 3.2
to 8, with 5.0 being the average. Enhanced
transmissibility and Estimated 2.5-fold higher
viral loads compared to other variants.

Yet not clear whether Omicron is more
transmissible. However, some of the mutations
observed in Omicron are known to be
associated with enhanced transmissibility.
Reports suggest high transmissibility due to the
presence of D614G and P681H mutations
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2021, reported that a cluster of Omicron variant infections in a group of
German visitors who had received full primary vaccination series and
booster doses with SARS-CoV-2 mRNA vaccines experienced break-
through infections with the Omicron variant in late November/early
December 2021, while in Cape Town, South Africa. They developed
symptomatic COVID-19. However, the clinical symptoms were mild to
moderate, demonstrating that even three doses of mRNA vaccines may
not be enough to prevent infection and symptomatic illness with the
Omicron variant. The reported group consisted of seven individuals with
an average age of 27.7 years with no relevant medical history. On arrival
during the first half of November, all cases provided a negative
SARS-CoV-2 PCR test and a complete vaccination record, including
booster or third doses. Six cases were fully vaccinated with BNT162b2
(BioNTech). Five of these received a third (booster) dose of BNT162b2 in
October or early November 2021, and one received a full dose of
mRNA-1273 (Moderna) at the beginning of October. The seventh
participant got an initial dose of AstraZeneca’s ChAdOx1-S vaccine,
followed by a dose of BNT162b2 for primary vaccination completion
and a booster dose of the same vaccine. None of them had ever been
infected with the SARS-CoV-2 virus [19]. Moreover, recent reports from
Singapore showed that their two residents were infected by the omicron
variant even after receiving COVID-19 booster shots suggesting its high
virulence and uncertain immunological trajectories [23]. These studies
prove that, as predicted, the Omicron variant can evade immunity
induced by mRNA vaccines in vivo. Nevertheless, the protection from
severe disease is probably still intact in individuals who have received
complete or booster doses.

3. Will current booster’s vaccination improve protection against
Omicron?

If shreds of evidence around booster shots to tackle COVID-19 were
ambiguous earlier, the emergence of the new variant, Omicron, has
ensured that the clamour for booster shots has reached a fever pitch.
Nevertheless, new data emerge every day, but the scientific community
needs time to complete studies and interpret the results. According to
recent reports, booster doses increase neutralizing-antibody levels,
which will likely provide a bulwark against Omicron’s ability to evade
these antibodies. However, it is unclear how well these doses will work
against this viral strain. People who have had repeated exposure to
SARS-spike CoV-2’s protein, whether through infection or a booster
dosage, are very likely to have neutralizing antibody activity against
Omicron [24-26]. However, a recently published South Africa study
shows that even booster doses are insufficient to prevent symptomatic
infection and emphasize the need to maintain additional
non-pharmaceutical interventions [19]. These findings highlight the
need for updated vaccines to protect against symptomatic infection with
the Omicron.

While severe illness requiring hospitalization is now seen mostly in
unvaccinated individuals, Vaccine-rich nations, in concert with phar-
maceutical companies, are implementing strategies to deliver a third so-
called booster dose. There is currently no general consensus in any
geographic region on when, for whom, or for which vaccines a booster
dose is required. Therefore, more clinical studies are needed to under-
stand better the transmissibility, immunity escape potential, clinical
presentation and severity of the disease and the role of other available
diagnostic and therapeutic countermeasures against Omicron variant
before pushing for another booster campaign.

4. Conclusions

The WHO designation of Omicron as a variant of concern has un-
covered substantial information gaps and shortcomings in global
COVID-19 response and control efforts. To date, the scientific commu-
nity knows little about Omicron’s infectivity, vaccine breakthrough,
antibody resistance and efficacy of the ongoing booster doses. Previous
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experiences with other variants lead us to believe that only time and
surveillance will give us more information on transmissibility, vaccine
efficacy and severity of the disease caused by this new variant. Whether
Omicron will turn out to be an ‘a storm in a teacup’ or a lethal evolving
threat to global health security, its appearance nearly two years after its
first discovery serves as a stark reminder that the COVID-19 pandemic is
far from over. More affluent countries need to take heed of the WHO
slogan that “none of us is safe until all of us are safe”. At this point of the
pandemic, when the Omicron strain is supercharging the booster debate,
global policy must consider the hazards of adopting booster dosages ad
libitum across the world.
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