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A B S T R A C T

The delta variant of COVID-19 also known as B.1.617.2 is more contagious than the alpha variant and
henceforth this variant has led to a sudden spike in the cases of COVID-19 all over the world. It is indeed a
matter of surprise that in countries where most of the population were vaccinated, still there was an upturn
in the number of COVID-19 infections. Though some of the vaccine companies have reported that their
vaccine can effectively provide shielding against this variant too, but still we need to understand why is this
variant more transmissible and how did it became a dominant strain in such a short span of time and what
are the measures that can be taken to prevent the most widely spread delta-variant of this virus. An overall
review regarding the delta B.1.617.2 variant along with its pathogenicity is done in this article.
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1. Introduction

The vaccines are being distributed all over the world and
the management is trying their best to make sure the even
distribution of the available vaccines and active participation
of the community. The new SARS-CoV-2 variants, the
B.1.1.7 (alpha) and B.1.617.2 (delta) variants, are causing
numerous symptomatic outcomes.1–3 Nearly 188 million
people has been infected by Covid-19 virus and more
than 4 million deaths has been caused around the globe.
In addition to the increased mortality rate of this virus,
the continuous pandemic has not only caused detrimental
impacts on physical but also on mental status of individuals
as well as community as whole. General population as
well as healthcare workers have undergone excessive stress
and anxiety as a result of this lockdown and pandemic.4

The fear of acquiring Covid-19 infection among general
population is increasing day by day and it has also further
led to increased depression, anxiety, confusion among them.

* Corresponding author.
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According to one study conducted in Italy amount of
physical activity per week has been reduced since this
pandemic has started.5 Rate of deaths due to cardiac issue
has been significantly increased as a result of physical
inactivity.6

Four variants of this virus has been found by the CDC.
The first SARS-CoV-2 virus is B.1.1.7. This variant is called
as alpha variant and first case of this was reported in United
Kingdom.7 The other variant i.e. B.1.351 is called as beta-
variant and it’s first case was detected in South Africa. The
gamma variant is P.1 and was initially detected in travellers
of Brazil. In India, the first case of delta variant was found in
December of 2020.8 This delta variant of the Covid-19 virus
has spread globally and effected more than 60 countries The
rapid spread of this virus has been justified by it’s ability
to invade individual’s immune system.6 Within 3 months
period more than 26% of Indian populace was affected by
this delta variant. The immune system evasion property
makes this delta strain more transmissible. In addition to
this, the loss in immunity of population during the period
of second wave was also accounted to this delta strain.8
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Despite of following lockdown restrictions and numerous
vaccination programs there have been surge in cases of
Covid-19 worldwide.9 Through the Indian context, the
SARS-CoV-2 B.1.617.2 (Delta) variant was first reported in
Maharashtra during 2020 and now has spread throughout
India, displacing the B.1.1.7 (Alpha) variant and other pre-
existing lineages.

Virus not only causes ill-effects on individual’s physical
health but also effects their overall health; thus, this article
focuses on the pathogenicity, signs and symptoms of the
most widely spread delta- variant of this virus. The delta-
variant has led to sudden spike in the cases of COVID-19 in
countries like India, US, Europe and all over the globe.

2. Pathogenesis of the Delta-Variant Virus10

The pathogenesis of the Delta- variant has been shown in
flow Chart 1.

Chart 1: Pathogenesis of delta- variant virus

3. Mutations of Delta- Variant

The spike gene mutations in this B.1.617.2 variant are -

1. T19R,
2. L452R,
3. T478K,
4. D614G,
5. P681R, and
6. d960N, with deletions at positions 157 and 158.

L452R and P681R spike protein mutations are most notable
among all variants.

According to a study it has been suggested that
ACEII receptor affinity increases and further facilitates the
attachment of spike protein. ACEII receptor commonly
found in human cells or host cells allows the binding
of spike protein of Delta-variant of this Covid-19 virus.
The antibodies stimulated by vaccines are evaded helping
in attachment of spike proteins.11 While some other
studies reported that the prime cells responsible for virus
eradication i.e. CD8 T cells attacks the evasion of Delta-
variant and this is facilitated by the L452R mutation.12

This mutation helps in the cleavage of precursor spike
protein and two separate S1 and S2 activated forms of spike
protein are formed.13,14 in addition to this it also helps and
facilitates the fusion and combination of the delta-variant of
this virus and host cell.

4. Distribution of Delta-Variant

The Delta-Variant spreads twice as easily and rapidly when
compared to the alpha variant as stated by the CDC.15 The
WHO Coronavirus (COVID-19) Dashboard has reported
numerous infectious and death cases till date, the second
wave started around February, 2021 which comprised of
higher cases of delta-variant infected cases than the previous
spike.15 According to American Society for Microbiology
reports, 83% and 90% of total Covid-19 cases are infected
with delta-variant in US and UK respectively. In addition to
this they also reported 40–60% increased transmissibility of
this delta variant as compared to the alpha variant, which
itself was twice as contagious as the original strain from
Wuhan.16 It is even apparent on a qualitative level that the
infection and death rates spiked much more rapidly despite
occurring in a much shorter timeframe. The peak of infected
cases in the first and second wave were 5,001,049 and
5,703,208 respectively; the peak death rate in the first and
second wave was 101,084 and 96,684 respectively; and the
first wave gradually increased over March, until it rapidly
spiked from about October 2020 to February 2021, when
the second wave rapidly spiked from February 2021 to about
June, 2021.17 Based on the quantitative level, there has been
increase in the hospitalization, ICU admissions and death
rates with value of 108%, 235% and 133% respectively than
the original variant.18
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Besides decreased efficacy in the ability of the vaccines
to prevent infection, characteristics of infected individuals
may further lead to the problems of spreading the
virus to other individuals. According to a study there
is no difference found between the viral loads of fully
vaccinated individuals with breakthrough infections and an
unvaccinated patients.19 Few studies also found that, among
infected patients those who were not hospitalized reported
with higher viral loads than those who were hospitalized.20

The treatment of Covid-19 along with the quarantine period
usually depends on symptoms of infected individuals and
not necessarily on viral loads, the infected persons can still
continue to spread this variant despite all the community
efforts.

5. Symptoms Associated with Delta-Variant

Most common symptoms of Delta-variant includes21

1. Fever,
2. Cough,
3. Shortness of breath,
4. Vomiting,
5. Diarrhea,
6. Sore throat, and
7. Headache

Other symptoms include22

1. Myalgias,
2. Loss of taste,
3. Loss of smell,
4. Fatigue, and
5. Rhinorrhea

The symptoms of Delta-variant and Alpha-Variant are quite
similar but according to some studies, patient infected with
Delta-variant shows more severe symptoms when compared
to those infected with Alpha- variant. The viral loads in the
respiratory tract are also found to be higher in Delta-Variant
patients.17

6. Discussion

The B.1.617.2 variant has now become the most widely
spread variant of COVID-19 virus. There are chances
of emergence of more strain from this delta variant as
more people get infected. The severity of disease can be
minimized with the help of vaccines, but vaccines alone
are not enough to prevent cases of COVID-19. Booster
doses and teenager vaccination programmes not only help
in increasing immunity at individual level but also at
community level. Besides all these, non-pharmacological
interventions and precautionary measures like wearing
masks, using sanitizers, washing hands on regular basis etc.
has been suggested to provide most feasible and effective
method to prevent the symptoms caused by the delta variant.

The delta variant has spread globally and caused numerous
infective cases even in areas with high vaccination coverage.
Better treatment modalities and advancements are required
for patients infected with delta-variant as the symptoms of
this virus are more severe than other variants. There exists a
lot of literature about other variants of this virus, but we still
lack in-depth knowledge of the delta-variant.

7. Conclusion

We need more literature to completely assess the delta
variant, this review focused more on pathogenesis, what
factors make this delta variant more contagious, the
symptoms associated with it, and the effect of this virus
on individual as well as community level. It is thought
that the variant’s higher infectivity is due to combination
of key mutations increasing the affinity of spike protein
for binding of ACE-II further leading to reduced efficacy
of vaccines against it, and higher viral loads in infected
people. More research work and literature is required to
elucidate the unique and varying symptoms of this strain,
as well as infectivity of this virus. Hopefully, this newfound
literature will guide through the pathogenecity and help
us through new treatment modalities. Besides all these the
most effective and efficient way is to prevent the virus
using various precautionary measures and also through
implementation of effective vaccination programs and other
community policies.
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