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Abstract: More than one year since coronavirus disease 2019 was declared a deadly disease by World
Health Organization, the deadly severe acute respiratory syndrome Coronavirus 2 continues to disrupt
public life worldwide. Several nations have seen a two-wave design in revealed instances of COVID
19 pandemic, with a first wave of infection during early 2K20 followed by the ongoing second wave.
An investigation of the predominance of COVID-19 in India from the first wave to the second wave
was utilized to characterize critical contrasts, infection patterns, lethality, and therapeutic measures
through extensive vaccination pan-India free of cost. The quantitative transmission brought about
COVID-19, including meteorological boundaries and topographical locale information, was gathered
using web search tools and available literature and substantiated by factual advanced numerical tools.
Experimental information showed that the qualities of the infection impacts do change between the two-
time frames. The examination between the first wave and second wave, where COVID-19 flare-ups
were now turning out to be scourged, was contemplated. Contrasts in age reach and seriousness of the
infection have been accounted for, albeit the relative qualities of the two waves remain to a great extent
obscure. The present investigation recommends that variability in environmental temperature and
moisture contents may not be the significant components influencing the COVID-19 mortality during
different waves of infection. The second wave of COVID-19 is influencing a large portion of the world,
and especially the middle age group person relies on the principal top.
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1. Introduction

The very 1%case of coronavirus was notified as cold in the 1960s [1,2]. As per a report,
around five hundred patients were called flu-like symptoms. Only 17-18 cases were confirmed
as infected with coronavirus strain by a catalyst chain reaction and treated as a simple non-fatal
virus until 2002 [3,4]. The severe acute respiratory syndrome Coronavirus 2 (SARS-CoV-2) is
the first pandemic where the discovery of an infective agent has been globally tracked in on
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the point of amount victimization process analysis of agent ordering sequences [5-7]. The day
March 11, 2020, since coronavirus disease 2019 (COVID-19) was declared public health
emergency and pandemic by World Health Organization (WHO), the deadly SARS-CoV-2
continues to disrupt public life across the world is an RNA virus (Fig. 1) [8-10]. Though the
internment norms were relaxed in most places, social life continues to be far from the earlier
season, and the education system adopted an online teaching-learning system as an opportunity
to cope with the challenges [11,12]. Various therapeutic measures are applied from time to time
to reduce the transmission, infectivity, morbidity, and mortality due to COVID-19 using
conventional to more recent mathematical modeling, nanotechnology, and in silico approaches
[13-16]. There are multiple vaccines developed recently by Oxford—AstraZeneca
(Covishield/VVaxzevria), Pfizer Inc.-BioNTech (Pfizer-BioNTech), ModernaTx Inc.
(Moderna), Janssen Pharmaceuticals Companies of Johnson and Johnson (JNJ-78436735),
Bharat Biotech (Covaxin™), Gamaleya Analysis Institute of Drugs and Biology (Sputnik V),
etc. square measures approved in several countries and are given on priority to inclined
populations and other people with comorbidities [17-19]. However, due to the large population,
massive scale distribution and production of vaccines is a daunting challenge to cover a very
large population [14,15]. Meanwhile, during the vaccination drive, few intervention measures
are followed to decrease the spread of the virus, such as social distancing guidelines, wearing
masks, restricted store hours, and partial lockdowns are still there in place in utmost places.
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Figure 1. Taxonomic summary and evolutionary lineage of SARS-CoV-2.

SARS-CoV-2 genomes still are generated at a rate larger than the other infective agent,
and over 200,000 full genomes are accessible on GISAID as of November 2020 [20,21]. In
addition to chasing the agent unfold, these ordering sequences square measure accustomed
monitor mutations that may modify the virus's transmission, organic process, or matter
properties. One mutation, especially D614G, inside the spike molecule, has received attention
[22-24]. This variant seeded large outbreaks in Europe in early 2020 and later dominated the
outbreaks inside the ground, thereby largely exchanging previously current lineages [25,26].
In early 2020, following the worldwide distribution of SARS-CoV-2, intercontinental traveling
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has dramatically dropped [8,9]. However, during summer, traveling and holiday traveling is
resumed within Europe due to many uncharacterized effects of this pandemic [27]. The novel
SARS-CoV-2 variant 20A.EU1 (S:A222V) emerged in Spain during the summer of 2020 and
afterward spread to various places in Europe [28]. In Europe, most recent sequences account
for spike protein having mutation S477N reported in variant 20A.EU1, and a second variant
20A.EU2.

2. Emergence and Demographic Variants of SARS-CoV-2

There have been three major outbreaks of pathogenic zoonotic diseases in the past two
decades that have been caused by beta coronaviruses [29-32]. In 2002, severe acute respiratory
syndrome coronavirus (SARS-CoV) emerged and caused the infection in nearly 8,000 people
with a 10% mortality rate. Also, in 2012, Middle East respiratory syndrome coronavirus
(MERS-CoV) was commenced by infecting ~2,300 people with and 35% mortality rate [33].
The third one is severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), known for
the current pandemic coronavirus disease 2019 (COVID-19) [34]. The first case of COVID-19
was reported in December 2019 in Wuhan city, China, which rapidly became a pandemic
having overwhelming effects [8,35]. World Health Organization (WHO) situation report on
June 21, 2020, recorded over 8.7 million COVID-19 cases with 460,000 deaths, and the number
increases daily. Humans have no direct immunological knowledge of SARS-CoV-2, which
leaves the population susceptible to infection and disease [13,36]. SARS-CoV-2 has the basic
reproduction number Ro, which varies between 2.2 to 3.9 and is reported as a highly
transmissible droplet-borne causative agent with a mortality rate between 0.8% to 14.5%
[15,36,37]. There was an antigenic drift observed among the common cold coronaviruses OC43
[38,39], 229E [40], and also in SARS-CoV-1 [41]. Prominently, a single amino acid (aa)
change in SARS-CoV-1 and Spike D480A/G in the receptor-binding domain (RBD) that was
emerged in contaminated people and civets and converted into the prevailing variant among
2003/2004 viruses [42,43]. In vitro, the immune pressure from 80R and D480A/G escapes
neutralizing antibody 80R could recapitulate the appearance of mutation of D480 [44]. Even
though there is no evidence of extended human-to-human transmission with antigenic drift for
SARS-CoV-2, which also acquire mutations with immunological resistance and fitness
advantages [21,41]. Monitoring single amino acid (aa) changes was worthwhile because of its
variants phenotypic relation, and the point mutations have been verified to deliberate resistance
to neutralizing antibodies in current and earlier coronaviruses [45,46]. In the HIV (Human
immunodeficiency virus) envelope, host susceptibility was altered by changes in single aa [47],
raised the level of expressions [48], and changes in the phenotype of the virus from tier 2 to
tier 1, which revealed an overall change in sensitivity during neutralization and confer variable
resistance for various classes of neutralizing antibodies corroborated to the SARS-CoV-2
[21,49].

The spread of variant G614 is faster than D614 in spike protein, as shown by global
tracking data [21,50]. As per the report, the SARS-CoV-2 with G614 spike-pseudotyped
viruses are more infectious with higher patient Ct values, indicating higher viral loads
[22,51,52]. Unusually, there is no evidence of the effects of G614 on disease brutality, and not
associated with hospitalization status [52,53]. However, an association between the higher
fatality rate and G614 variant across various countries compared to mortality rates is well
marked, although, in different nations, this kind of analysis can be complicated by different
availability of care and testing [21,54]. To control the pandemic at early stages, nations are
https://nanobioletters.com/ 30f 18
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taking extensive actions to quicken the vaccination drive; meanwhile, SARS-CoV-2 virus
mutations lead to the emergence of different new variants, making it highly contagious and
challenging to public health (Fig. 2). For example, in November 2020, the SARS-CoV-2
lineage B.1.1.7, first detected in the United Kingdom (UK), was assessed to be 40-80% more
contagious than the wild type SARS-CoV-2 [55,56]. Similarly, strains from India (B.1.617),
Brazil (P.1), and South Africa (B.1.351) were also significantly more contagious than the
variants found in early 2020 [57]. But there is no clear evidence of the new mutation severity,
especially when the number of infections is large [58]. Some spike mutations have recently
been identified, including the N440K, E484K, Q493K, and N439K in the variants of concern
(VOC) and susceptible to immune escape [59-61]. The identification and spread of various
dreading variants, including B.1.1.7, B.1.351, and P.1 in India, lead to global VOCs [62]. India,
the Kappa and Delta variant lineage of SARS-CoV-2 was first detected in December 2020 [63].
Among the three samples from Maharashtra, mutant strain E484K and N440K; however, about
~42% of samples from Andhra Pradesh have been found with the same strain [64,65]. The delta
variant (B.1.617.2) spreads swiftly and predominantly during January and February 2021; the
Maharashtra state of India was notified as to the variant of concern by the World Health
Organization in the first fortnight of May 2021 [66,67]. Most of the other mutations are absent
in Indian isolates in currently sequenced samples that actively need to be monitored as a priority
for COVID-19 surveillance in the Indian landscape [68].

B.1.1.28.2\ \_
\ P2/Zeta

B.1.351/
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Figure 2. Different variants of SARS-CoV-2 according to the World Health Organization (WHO).

The mutant strain 614G with spike mutation D614G was the principally widespread
strain with the highest rate of transmission and increased affinity to bind the hACE2 receptor
[22,23]. The A69H-70Vs mutation is a part of the Cluster 5 mink variant, belonging to the
United Kingdom variant of concern 202012/01 (B.1.1.7 or 501Y.V1) [25,26]. This mutation
has been found to cause immune escape, and the assays that normally diagnose the S-gene fail
to diagnose this mutation. The mutant strain with spike mutation N501Y belongs to the United
kingdom VVOCs 202012/01, South African 501Y.V2 (B.1.351), and Brazilian 501Y.V3 (P.1)
lineage [66,69,70]. It has speculated role in enhanced transmission rates, and it has increased
affinity to binding hACE2 receptor [71]. The Y453F strain is a Cluster 5 mink variant as well
reveals an increased affinity to bind with the hACE2 receptor and might escape antibodies
responsible for neutralizing it [72].

Similarly, the N439K is the mutant with a heightened affinity to bind with the hACE2
receptor, and it has been speculated to escape antibodies that can neutralize it as well [60,73].
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The mutant E484K belongs to B.1.1.28 lineage of Brazil (501Y.V3 or P.1) and B.1.351 lineage
of South Africa (501Y.V2) have decreased neutralization susceptibility to neutralizing
antibodies [74,75]. The P681H spike mutant strain belongs to the UK VOCs lineage 202012/01
and the Nigerian B.1.1.207 lineage and carries the mutation immediately near the furin
cleavage site [68]. On the other hand, the A222V demographic strain of SARS-CoV-2 has been
developing fast in Europe [76,77]. The Global and Indian mutations identified in the S-gene
reveal the spike proteins alteration. They may be detrimental in terms of viral transmission,
infectivity, and immune escape to the human population.

3. Infectivity and Morbidity of COVID-19 from First Wave to Second Wave

The cases of COVID-19 were officially reported in India from March 2020 to May
2021 employed to interpret comparative infectivity, mortality, and recovery during the first to
the second wave of the current pandemic. Total cases of Covid-19 in the 3™ week of March
2020 were 1123, and in the 4" week, it rose to 4086. However, the number of infected cases
was 70735003 in the 3rd week of March 2021, which further augmented to 80377254 during
the 4" week of March 2021. On the other hand, the total recovery of Covid-19 patients in the
3" week of March 2020 was 109 and in the 4™ week rose to 315. In comparison, the total
recovery cases from COVID-19 were 67388316 and 77464503 during the 3™ and 4™ week of
March 2021 respectively. The total death of Covid-19 patients in the 3@ week of March 2020
was 21, which increased to 82 during the 4" week of March 2020. The total death cases rose
many times, about 303666 and 964058 in the 3" and 4™ week, respectively. The comparative
pattern of infection, recovery, and fatality of COVID-19 in Indian perspectives during April
2020 and April 2021 is summarized in Table 1.

Table 1. Total infective recovered and death cases of COVID-19 in April, 2020 and April, 2021.

COVID-19 15t Week 2nd \Week 3rd Week 4t Week

Cases April, | April, 2021 | April, | April, 2021 April, April, 2021 April, April, 2021
2020 2020 2020 2020

Total 20667 87479466 52658 93644842 103162 103680337 172783 118712050

Infected

Total 1510 81404797 4631 84583249 14556 102132771 36798 98734108

Recovered

Total Death 512 1151881 1673 1185537 3353 1242085 5444 1347633

Source: https://prsindia.org/covid-19/cases

Table 2. State-wise, total infected cases, total death, and totally recovered patients of COVID-19 by May 12,
2020, and May 12, 2021, in India.

12-May, 2020 12-May, 2021

States/UTs Total Cases Total Deaths | Total Total Cases Total Total
Recovered Deaths Recovered

Andaman and 33 0 33 6426 78 6149
Nicobar islands
Andhra Pradesh 2018 45 975 1322934 8899 1118933
Arunachal Pradesh 1 0 1 20575 68 18583
Assam 65 2 34 304429 1838 261980
Bihar 747 6 377 612570 3429 507041
Chandigarh 174 2 24 51857 585 42647
Chhattisgarh 59 0 53 873060 10941 740283
Dadar Nagar Haveli 1 0 0 9021 4 7914
and Daman and Diu
Delhi 7233 73 2129 1348699 20010 1244880
Goa 7 0 7 124774 1804 90134
Gujarat 8541 515 2780 703594 8629 563133
Haryana 730 11 337 640252 5910 525345
Himachal Pradesh 59 2 39 140759 2002 102525
Jammu and Kashmir | 819 10 427 224898 2847 171350
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12-May, 2020 12-May, 2021

States/UTs Total Cases Total Deaths | Total Total Cases Total Total
Recovered Deaths Recovered

Jharkhand 160 3 78 296895 4085 238277
Karnataka 862 31 426 2013193 19852 1405869
Kerala 519 4 489 1967405 5958 1537138
Ladakh 42 0 21 15564 157 13955
Lakshadweep 0 0 0 3982 10 2980
Madhya Pradesh 3785 221 1747 691232 6595 573271
Maharashtra 23401 868 4786 5179929 77191 4541391
Manipur 2 0 2 36370 509 30880
Meghalaya 13 1 10 20579 242 17040
Mizoram 1 0 1 8035 23 6002
Nagaland 0 0 0 16552 156 13315
Qdisha 414 3 85 554666 2215 465133
Puducherry 12 0 6 75024 1018 59177
Punjab 1877 31 168 459268 10918 371494
Rajasthan 3988 113 2264 789274 5994 577550
Sikkim 0 0 0 10165 177 7249
Tamil Nadu 8002 53 2051 1438509 16178 1260150
Telengana 1275 30 800 506988 2803 444049
Tripura 152 0 2 38574 422 34819
Uttar Pradesh 3753 80 1758 1545212 16043 1313112
Uttarakhand 68 1 46 256934 4014 176420
West Bengal 2063 190 499 1032740 12593 892474

Source: https://prsindia.org/covid-19/cases

Total cases of COVID-19 in the 1% week of May 2020 were 303666, and in the 2"
week it increased to 469134. However, in the 1% week of May 2021, the total number of
infected cases was142165019, which further rose to 160562450 in the 2" week of May 2021.
Total recovery of Covid-19 patients in the 3" week of May 2020 was 83359, then 147738
during the 2" week of May 2021, and 19382642 in the 4" week. Total death of COVID-19 in
the 15t week of May 2020 was 10084 and in the 2" week rose to 15433. Comparatively, the
numbers of total death were due to COVID-19 much higher during the 1% and 2" week of May
2021, about 1559201 and 1747571, respectively. The state-wise total infected cases totally
recovered cases, and total death cases of COVID-19 patients during the 2" week of May 2020
and 2" week of May 2021 are summarized in Table 2 (Figs. 3, 4).
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Figure 3. The map shows states wise glimpse of COVID-19 in India by May 12, 2021. Data source:
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Figure 4. Indian Scenario of COVID-19 Pandemic during 1% wave (May 12, 2020) and 2™ wave (May 12,
2021) of infection. Source: WHO.
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4. Symptoms in COVID-19 Patients

The most prevailing symptoms throughout the primary episode of COVID-19 were
frailness (86.7%), headache (80.0%), fever (73.3%), cough (66.7%), and eating disorder
(73.3%). The foremost prevailing symptoms of the second wave of COVID-19 were headache
(93.3%), frailness (91.1%), fever (71.1%), and chest pain (71.1%). The symptoms that were
supposed to cause higher severity in each wave of the current pandemic were frailness and
headache. The higher prevalence and severity of symptoms are considerably associated with
the patient's age [8,9,78]. The clinical observations of the sickness were considerably different
from the primary episode to the second episode relating to symptoms prevalence and severity
[79,80]. The subsequent symptoms failed to reach an important association between 1 and 2"
wave of infection, headache, anorexia, diarrhea, and abdominal pain. However, the
otolaryngological symptoms among infected people with compromised immunity reached the
upper correlation coefficients between each episode [15,36,81]. The period of the second
episode (15.7 days) was evaluated as shorter than the primary one (17.0 days) [82,83]. The
event of smell disorder issues is associated with the nasal expression of the angiotensin-
converting enzyme 2 (ACE2) receptor. Patients with a high ACE2 nasal/olfactory expression
may develop smell pathology compared with others that exhibited poor expression of ACE2
[83]. The comparative general symptoms (Fig. 5), ear, nose, and throat symptoms (Fig. 6), as
well as smell and taste disorders (Fig. 7) among the infected population during the first wave
and the second wave of COVID, were assessed with significant variability.
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Figure 5. The patients with general symptoms (N %) during the first wave and second wave of COVID-19.
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Figure 6. The ear, nose, and throat symptoms in patients (N %) during the first and second waves of COVID-
19.
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Figure 7. The smell and taste disorder symptoms in patients (N %) during the first and second waves of
COVID-19.

5. Vaccination Drive in India

One of the biggest vaccination drives in the globe commenced in India on January 16
2021, with the aim of providing vaccines pan-India free of cost. India’s effective and powerful
vaccine development and production program aims to synthesize vaccines for domestic use and
distribution in countries across the Globe, which was economically unequipped to produce
vaccines. As per the report of the Press Information Bureau, several brands of COVID-19
vaccines are available in India right now (Table 3), out of which the main two being applied
pan-India are Covishield and Covaxin™. Covishield (Serum Institute of India Ltd) and
Covaxin™ (Bharat Biotech International Ltd) have been provided “emergency use
authorization” by the SEC (Subject Expert Committee) of DCGI (Drugs Controller General of
India) [84,85]. The vaccination drive has been devised such that people at greater risk of the
disease will be vaccinated first. The vaccination drive aims to prioritize the vaccination of
frontline workers, healthcare workers, people >50 years of age (with priority being given to
ones >60 years), and people of 50 years with comorbidities [84]. After that, on March 1, 2021,
this was extended to everybody of age >45 years and who has explicit comorbidities. Up to
mid-May 2021, India has managed more than 60 million inoculations, putting the country in
the third position worldwide after China and the US [86].

Table 3. Potential and authorized COVID-19 vaccine candidatures in India.

Brand name | Vaccine type Storage temperature Company/ Collaborating Institute
Covishield Non-replicating 2-8°C Serum Institute of India (SII), Pune, India (in
chimpanzee adenovirus collaboration with the University of Oxford,
vaccine vector UK, and pharma giant AstraZeneca)
Covaxin™ Inactivated-virus vaccine | 2-8 °C Bharat Biotech Ltd, Hyderabad, India (in
collaboration with the National Institute of
Virology of ICMR, India

https://nanobioletters.com/ 8 of 18
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Brand name | Vaccine type Storage temperature Company/ Collaborating Institute

HDT-301 mRNA vaccine 2-8°C Gennova Biopharmaceuticals Ltd, Pune, India
(in collaboration with HDT Biotech
Corporation, USA)

ZyCoV-D Plasmid DNA vaccine 2-8°C Cadila Healthcare, /Zydus Cadila, Ahmedabad,
India (supported by the Department of
Biotechnology, Government of India)

RBD219-N1 Recombinant RBD 2-8°C Biological E. Limited, Hyderabad, India (in
protein-based vaccine, collaboration with Dynavax Technologies
with adjuvant CpG 1018 Corporation and Baylor College of Medicine,

USA)

Sputnik V Inactivated human -18 °C (Lyophilization | Dr. Reddy’s Laboratories, Hyderabad, India
adenovirus Ad5 and being tested to enable (vaccine developed by Gamaleya National
Ad26 with Spike proteins | storage at 2-8 °C) Research Institute of Epidemiology and
inserts Microbiology, Moscow, Russia)

In the beginning, during mid-January of 2021, the principal immunization was
controlled by a sterilization laborer at the All India Institute of Medical Sciences, New Delhi.
Afterward, the mission got a move on. As indicated by an explanation delivered on February
8, 2021, by the public authority’s Press Information Bureau, India has become the quickest
Nation to inoculate 6 million recipients across the country. This accomplishment was achieved
in only 24 days [85]. With a populace of 1.38 billion, in the underlying period of the COVID-
19 immunization program, India pointed toward inoculating 300 million individuals by August
2021, including 30 million health workers, frontline warriors, and cutting-edge laborers (e.g.,
police, warriors), and 270 million older individuals (i.e., matured more than 50 years) and
individuals with comorbidities [85]. The Indian Government will bear the expense of COVID-
19 immunization for health workers and cutting-edge laborers (i.e., 30 million).

Notwithstanding, explanations still can’t seem to come concerning whether the
inoculation would be free for the remainder of the focused-on populace and when antibodies
will be free in Indian drug stores at what cost?. The Press Information Bureau uncovered the
public authority’s obtainments of 11 million portions of Covishield at an expense for every
portion (barring charges) of 200 Indian rupees [approximately $2.75] and 5.5 million dosages
of Covaxin at a normal expense for each portion (barring charges) of 206 Indian rupees
[approximately $2.83] [85]. As per the report, about 149219616 people have taken the first
doses of COVID-19; however, 41622881 have been fully vaccinated by taking both doses of
COVID-19 vaccine by May 22, 2021, in India. There are a few remarkable points and clear
contrasts in the first and the subsequent wave summarized in Table 4. In the second wave, the
pediatric and more youthful people are getting contaminated, notwithstanding more seasoned
ones [87,88]. The indications of COVID-19 second wave are likewise factors, particularly
gastrointestinal [88,89]. Thus, the management of COVID-19 current situation in India through
the joint efforts Indian Council of Medical Research and the Ministry of Health and Family
Welfare, the Government of India, along with the guidelines of the World Health Organization,
is commendable and appreciated by various global ventures. As the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) is likely to have a higher potential for respiratory
pathogenicity, it tends to cause more respiratory complications. Because of frequent mutations,
the emerging new demographic variants posed higher morbidity and mortality among patients
than the earlier variants. Therefore, based on these findings, the authors wish to highlight the
importance of appropriate preventive measures for COVID-19, the population's immune
strength, the predictive and new paradigm of in silico approaches, and the need for a specific
vaccine and treatment to combat the ongoing pandemic more efficiently.
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Table 4. Some remarkable and contrasting points between the first and second wave of COVID-19 infection in

Remarkable Points

India.
During First Wave

During Second Wave

Causative organism

SARS-Cov-2 virus

Several mutants of the SARS-Cov-2 virus

Knowledge about the
disease

Less

More

Symptomatology

More related to the respiratory
system

Newer symptoms like Gastrointestinal etc.
adding

Presentation

More severe

Lesser intense

Shortness of breaths

Fewer cases of breathlessness

More cases of breathlessness

The age profile of patients

Older population

Younger population

Comorbidities

Patients with comorbidities
affected more

Less

Drug availability

Acute shortage and black
marketing

Auvailable in the hospitals and pharmacies

Health care workers

*Lesser trained people
*Fear of acquiring infection
*Not vaccinated

*More train increased
Lesser fear of acquiring infection
*Mostly vaccinated

Bed capacity

Limited

Enhanced

Ventilator beds

Less than 25000

Increased to more than 50000

Laboratory testing

Only one laboratory in January
2020

More laboratories in private and Government
centers

PPE

Scarcity

Plenty one million PPE produced

Vaccine

Not available

Three approved vaccines are available

Treatment affordability

*Increased test price
*Increased treatment cost and
PPE (Personal Protective

*Markedly reduced test price
*Reduced treatment cost and PPE

Equipment)
Oxygen requirement for Less More
patient
Requirement of Less More
ventilation
Disease Spread Slower Much faster
Plasma Therapy Limited Much more
Death rate Higher Lower
Positivity rate Lower Much higher

6. Conclusion

The available infection data of 1%t and 2" waves of the COVID-19 wave in India was
analyzed. During the compilation of the review, it was observed that the epidemic created
unprecedented havoc in the population. The appropriate administrative intervention, aggressive
vaccination drive, and people’s participation helped flatten the curve earlier than the grim
forecast of the epidemic. India's officially recorded COVID-19 data from March 2020 to May
2021 were used to explore the infectivity, morbidity, fatality, and recovery among patients
between the first and second waves of the current pandemic. The total number of infected cases
during the 3rd week of March 2021 was 70735003, found to be unprecedented multifold
compared to the 3 week of March 2020 COVID-19 infected cases (1123). However, in the
first week of May 2021, there were 142165019 infected cases, which further increased to
160562450 in the second week of May 2021. Among these infected numbers, about 19382642
were recovered and discharged from the hospitals in the 4" week of May 2021. COVID-19
deaths totaled 10084 in the first week of May 2020 and 15433 in the second week. The total
deaths attributable to COVID-19 were substantially greater during the second wave of infection
and found to be 1747571 up to the 2" week of May 2021. In the second wave, people of all
ages, including children and teenagers and old age, were infected. The most common
symptomatic comorbidities among the COVID-19 patients during 1% wave were frailty
(86.7%), headache (80.0%), fever (73.3%), cough (66.7%), and eating problems (73.3%).
However, headache (93.3%), frailty (91.1%), fever (71.1%), and chest pain (71.1%) were the
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most common symptoms among COVID-19 patients during the second wave of infection. Thus
the symptoms that were thought to be the reason for increasing severity in each wave of the
current pandemic were frailness and headache.

On the contrary, the other symptoms like anorexia, diarrhea, and stomach discomfort
failed to show a significant link between the first and second waves of infection. It was also
observed that among infected persons with reduced immunity, the otolaryngological symptoms
had the highest association values between incubation episodes and were shorter (15.7 days)
during the second wave of infection than the first (17.0 days). The pan-India extensive
vaccination strategy of the Government showed that about 149219616 persons had received
the initial doses of the COVID-19 vaccine; however, 41622881 had been fully immunized by
receiving both doses of COVID-19 vaccine by May 22, 2021. Thus, the management of the
present COVID-19 status in India by the Indian Council of Medical Research and the Ministry
of Health and Family Welfare Government of India, following WHO criteria, is respectable
and acknowledged by numerous global initiatives.
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