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COVID-19 variants in India: Potential role in second wave and impact on
vaccination
To,
The Editor
SARS-CoV-2, the novel coronavirus first detected in China in

December 2019, has had a far-reaching impact on global health
affecting millions worldwide. As the pandemic has evolved over the
past year and half, detailed insight has been gained on the multiple
variants of this novel coronavirus and their possible role in the resur-
gence of this pandemic globally. Variants are often defined as a group
of viruses that share distinctive mutations inherited over a lineage. If
these multiple mutations accumulate in a lineage, these viruses may
evolve and develop into newer strains.1 RNA viruses such as SARS-
CoV-2 have a high mutation rate which has led to the emergence of
multiple variants throughout the globe after the first wave of the
pandemic in early 2020. In the United States (US), multiple variants
have already been identified till May 2021 including the B.1.1.7,
B.1.351, P.1, B.1.427 and B.1.429 variants. All of these have been
labelled by the Centers for Disease Control and Prevention (CDC) as
“variants of interest”.2 However, recently a variant “B.1.61700 has
been classified as a “variant of concern” (VOC) by the World Health
organisation (WHO). This is the fourth such variant after B.1.1.7,
B.1.351 and P.1 to have been tagged as a “variant of concern” owing
to its increased transmission rates and it is suspected to have been a
potential contributor to the ongoing massive second wave of pan-
demic in India.3 In just a few weeks, the B.1.617 variant established
itself as the dominant strain in India besides spreading to more than
40 other countries worldwide.
Epidemiology of SARS-CoV-2 variants in India

Multiple variants for the novel SARS-CoV-2 including B.1.1.7,
B.1.351 and P.1 variant have been classified as “VOC” by the WHO as
these variants seem to spread more easily and quickly and have the
potential to escape natural/vaccine derived immunity.3 The B.1.617
variant, infamously and wrongly dubbed as the “Indian variant”, was
first reported in October 2020 from the state of Maharashtra in India.3

It harbours two important mutations, the E484Q and L452R in the
receptor-binding domain (RBD) of the spike protein, leading to
increased angiotensin converting enzyme-2 (ACE2) receptor binding.
This enhances the transmission capability of this variant leading to
greater spread of the disease.4 In addition, these particular mutations
in the spike protein also lead to a reduced binding to the selected
monoclonal antibodies hence aiding immune escape and conferring
increased virulence.4 This particular variant has been reported with
three sub-lineages: B.1.617.1, B.1.617.2 and B.1.617.3 with the first
two lineages having fueled the second wave of pandemic in India
(Fig. 1A). Data from the Global Initiative on Sharing All Influenza Data
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(GISAID) database shows that since the beginning of April, both these
sub-lineages (B.1.617.1 and B.1.617.2) together account for around
70% of the SARS-CoV-2 genomes sampled in India (Fig. 1B).5-7 Of
these, the B.1.617.2 variant harbouring mutations such as L452R,
E484Q, and P681R appears to be more important with its prevalence
increasing from just 1% on 1st March 2021 to greater than 70% in the
first week of May 2021(Fig. 1A).7 These variants are not only
restricted to India and have widely been in circulation among various
population groups worldwide since late February 2021.3 The emer-
gence of these novel variants through the accumulation of multiple
mutations during the second wave of this COVID-19 pandemic has
further iterated the fact that genomic surveillance in the ongoing
pandemic is of utmost importance.
Impact of these variants in India

RNA viruses including the SARS-CoV-2 owing to their error-prone
copying mechanisms can mutate at a faster rate. This can lead to the
emergence of multiple variants in a single individual, some of which
have a survival advantage in terms of greater affinity to the host
receptor, faster replication rates and ability to evade the host
immune response.1 Eventually, natural selection among the geneti-
cally diverse viral population leads to emergence of newer and more
lethal variants of SARS CoV-2.1 There are various problems associated
with the emergence of viral variants ranging from diagnostic difficul-
ties, varied symptoms, rapid spread with impact on the disease sever-
ity and outcomes. Immunity either natural or following vaccination
may not be protective against these novel variants which makes the
concept of herd immunity or protective seroprevalence questionable.
A major concern regarding the emergence of new variants is whether
the available vaccines will be equally efficacious against these var-
iants. COVID-19 variants can notoriously evade the immune response
induced by the vaccines leading to infection (asymptomatic/symp-
tomatic) and further bolstering the spread of the disease. This was
highlighted in a recent report wherein two fully vaccinated individu-
als [BNT162b2 (Pfizer�BioNTech) and mRNA-1273(Moderna) respec-
tively] developed breakthrough infection with novel SARS-CoV-2
variants 19 and 36 days following the second dose respectively. This
novel variant had considerable similarity to the B.1.1.7 and B.1.526
variants.8 This notion has been further supported through in-vitro
studies which reported that plasma from vaccinated individuals were
less effective in neutralizing viral variants having E484K-, N501Y- or
K417N/E484K/N501 mutations (501Y.V2 and B.1.1.7 variants) in the
RBD of S-protein.9,10

Real world experience regarding the efficacy of SARS-CoV-2 vac-
cines against multiple variants have led to mixed results. Oxford/
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Fig. 1. (A) Line graph showing the mutation and case prevalence over time in India. The novel variant "B.1.617.2" has a sharp rise in April and May 2021 (green line) in the upper
half of the figure coinciding with the increasing cases as represented by the second peak in April and May 2021 in the lower half of the figure. (B) Graphical representation of the
prevalence of common variants of SARS-CoV-2 over the past 60 days (April and May 2021) in India with “B.1.617.2” being the most dominant variant (48%). (Fig. 1A and 1B source:
Outbreak.info; Available online: https://outbreak.info/).7
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AstraZeneca COVID-19 vaccine (AZD1222) failed to provide protec-
tion against mild-to-moderate COVID-19 infection due to the B.1.351
variant.11 However, the vaccine did retain its efficacy against the P.1
variant, B.1.1.7 variant and the recently recognised B.1.617.2 variant.
Emergence of a highly transmissible B.1.617.2 variant coinciding
with the second wave of pandemic (Fig. 1) did raise concerns regard-
ing the efficacy of vaccines [AZD1222 and BBV152 (Covaxin)] being
administered in India. This is of paramount interest in the context of
developing countries such as India with limited resources and access
to the vaccines. Breakthrough infections two weeks following the
second dose of the vaccine have been reported in 13.3% healthcare
workers in a small study from India.12 Majority (47.8%) of the break-
through infections in this study were by the B.1.617.2 variant fol-
lowed by the B.1 and B.1.1.7 variants.13 A recently released report
from Public Health England has stated that both the Pfizer-BioNTech
and AZD1222 (two doses) were 87.9% and 59.8% respectively effec-
tive against symptomatic disease caused by the B.1.617.2 variant two
weeks following the second dose.14 The rapid emergence of these
variants can lead to immune evasion in already vaccinated individu-
als. This highlights the need for a vaccination strategy incorporating
multiple variants in a single dose (multivalent vaccines) akin to that
of the influenza vaccines based on the prevalent strains in the com-
munity. In addition, this also calls for a booster dose in the vaccina-
tion regimen for previously vaccinated individuals to cover for
potentially significant and lethal SARS-CoV-2 variants in circulation
in the community.

Another important aspect with these variants is the impact of the
viral genomic mutations on diagnostic accuracy of COVID-19 tests.
Molecular tests detect the specific RNA sequences in the viral
genomes and mutations within the target sequences can affect the
diagnostic performance of these tests leading to false negative
results. This is especially significant for tests detecting a single gene
target as compared to those incorporating multiple targets. In the US,
emergence of the B.1.1.7 variant with deletions positions 69 and 70
on S-gene had an impact on the diagnostic performance of the Taq-
Path COVID-19 Combo Kit and the Linea COVID-19 Assay Kit leading
to false negative results.15 Currently there is no data available regard-
ing the impact of B.1.617 variant on diagnostic accuracy of the molec-
ular tests. There is a need for periodic assessment of the performance
of various molecular tests with respect to the circulating variants as
highlighted in the recent US food and drug administration (FDA)
guidance statement.15

Genomic sequencing - bottlenecks and way ahead

Genomic sequencing plays an important role in identification of
novel variants which evolve over a period of time. Variants such as
B.1.1.7 and B.1.617 due to their high transmissibility can easily over-
run the existing public health infrastructure leading to a catastrophe
as experienced in the deadly second wave of the pandemic in UK and
India. Emergence of the B.1.1.7 variant and its global spread led to
the establishment of the Indian SARS-CoV2 Genomic Consortia (INSA-
COG) under the Ministry of Health and Family Welfare in late Decem-
ber 2020. This consortium comprises a network of ten national
laboratories which is entrusted with monitoring the genomic varia-
tions as well as conducting genomic surveillance in India and shares
its data with the global databases like GISAID.5 Data from the GISAID
database reflects that India trails behind many countries in its quest
for genomic sampling of SARS-CoV-2 with just 14,537 (0.05%) of the
27,369,093 cases sequenced [Fig. 2].5 This is in contrast to the devel-
oped nations such as Australia, UK and the US with sequencing rates
of 59.2%, 9.3% and 1.5% respectively. This creates a blind spot for evo-
lution of multiple strains which can then spread far and wide causing
multiple waves of the pandemic.



Fig. 2. (A) Bubble plot comparing the population, actual number of COVID-19 cases and the genome sequencing data (per 1000 cases) deposited in the GISAID database for major
countries around the globe. (B) Map comparing the genome sequencing data (per 1000 cases) deposited in the GISAID database across the globe. Developed countries such as United
States, United Kingdom and Australia (marked in blue) have the maximum contribution to genomic surveillance while developing nations in Asia and Africa lag well behind (marked
in light green). (C) Plot showing the relative contribution of various countries to genomic surveillance, prevalence of disease and the median days to deposition to the GISAID data-
base. India (yellow line) is in the lower part of the curve (far left) in terms of genomic sequencing reflecting poor genomic surveillance however, is ranked second just behind the
US (blue line) in terms of absolute number of cases. (Fig. 2A,2B,2C source: COVID CoV Genomics (CG); Available at: covidcg.org) .6
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This issue of poor genomic surveillance is not only limited to India
but is a problem faced by other resource limited countries. Cost is an
important limiting factor especially in developing countries with a
need to set-up newer laboratories for genomic sequencing. The prob-
lem of poor surveillance is further compounded by lack of technical
expertise and limited availability of reagents and other raw materials
as most of them need to be imported. In addition, operational issues
such as preservation or transport of samples from peripheral labora-
tories in remote locations further impede genomic surveillance.
There is a need for large scale genomic analysis of the variants across
the country at multiple points of time. This calls for capacity building,
better cooperation among the network labs and involvement of the
academic as well as private sector enterprises.3

One of the best strategies to prevent the emergence of newer var-
iants is to prevent the spread of infection at the source. Measures to
reduce disease transmission do prevent emergence of newer variants
by reducing the disease spread and decreasing chances of viral muta-
tion. This has to be supplemented by vaccination, especially among
the high risk groups. However, developing countries such as India
have been facing shortage of vaccines coupled by poor rates of vacci-
nation which is further adding to the emergence of these newer var-
iants. Scaling up the manufacturing process and prompt roll out of
the vaccines along with equitable distribution among the marginal-
ised population groups could further prevent emergence of novel
variants.3 Secondly, in-vitro and real life studies are needed to assess
the impact of various mutations on disease transmissibility, severity,
diagnostic accuracy of molecular tests and potential for reinfection
and failure of vaccination. Vaccines being currently administered or
those in pipeline need to be evaluated for protective efficacy against
all existing COVID-19 variants in India. And lastly, stringent screening
at airports must be conducted regularly to prevent entry of newer
variants.

Public health and research communities have regularly empha-
sized the need for timely tracking of new viral mutations in view of
the rapid emergence and spread of new variants of the SARS-CoV-2
virus. A constant vigil to detect and track new COVID-19 variants
complimented by large-scale vaccination drive are the need of the
hour to curb the potential threat of recurrent waves of the infection,
thereby preventing morbidity and mortality.
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