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INTRODUCTION 

The COVID-19 pandemic has killed over 3.71 million 

(as on June 4, 2021) people worldwide.
[1] 

Its devastation 

and duration are not without precedent. The majority of 

the pandemics chronicled in olden times have persisted 

for years together
[2]

 perishing millions of people in 

different waves, each wave being more devastating than 

the previous one. The world is facing another such 

pandemic which originated in Wuhan, China. Like most 

of the 220 affected countries, India was also in the grasp 

of the massive and more disastrous second wave of 

COVID-19, possibly due to several lacunae on 

diversified fronts. Towards the end of September 2020, 

when people just started to come out of their shells, 

thinking the pandemic was at an end, the microscopic 

enemy was actually preparing to attack again. This time 

it invaded with more intensity making everybody equally 

vulnerable, and posed a question to the Indian health care 

system, making people struggle for oxygen, beds and 

even essential medicines.  

 

Coronaviruses are RNA encapsulated viruses with crown 

like appearance belonging to the family Coronaviridae. 

They are dispersed among birds, humans, other 

mammals and are responsible for viral nasopharyngitis, 

enteric, respiratory, hepatic, and neurological 

diseases.
[3,4] 

Six coronavirus species are known to cause 

human diseases. Out of these, four (OC43, NL63, 229E 

and HKU1) are widespread and responsible for common 

cold like symptoms in immunocompetent people.
[5] 

Rest 

of the two strains are SARS-CoV, which was the causal 

agent for severe respiratory syndrome outbursts in 

Guangdong Province, China in the year 2002 and 

2003
[6,7]

 and MERS-CoV, the infectious agent that 

caused dreadful respiratory disease eruptions in the 

Middle East in year 2012.
[8]

 These two strains are 

zoonotic in origin and are sometimes causative of severe 

and fatal ailments.
[9]

 These RNA viruses are the most 

common class of pathogens that are likely to emerge 

frequently in humans with the discovery of couple or 

more novel viruses each year.
[10] 

This is the rationale 

behind the special concern for these viruses among all 

the pathogens, which probably are involved in 

interspecies transmission. Their genetic diversity, wide 

distribution, remarkable adaptability, frequent 

recombination of genome, faster mutation rates and in 
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particular, their zoonotic disease transmission make them 

difficult to be understood and anticipated even by latest 

medical technology. This along with the ecological 

disturbances, increased population rates and high 

interspecies contact gave birth to global pandemics.
[11] 

 

At the emergence of outbreak of COVID-19 disease, in 

December 2020 in Wuhan city of China, it was 

confirmed by the phylogenetic analysis of samples that 

the 2019-nCoV belonged to the genus β coronavirus, 

which comprises coronaviruses (bat SARS-like CoV, 

SARS-CoV) found in bats, humans and other wild 

animals. Complete genome sequences of the novel 

coronaviruses were found to have identity in 86.9% of 

nucleotide sequence to bat SARS-like CoV 

(MG772933.1, bat-SL-CoVZC45), an already published 

genome. The novel coronavirus was named as SARS-

COV-2. Epidemiological investigations suggested the 

outbreak‘s association with Wuhan seafood market 

which led to the process of zoonotic spread.
[11] 

 

World Health Organization (WHO) broadcasted the 

novel coronavirus (SARS-CoV-2) an epidemic, a Public 

Health Emergency of International Concern on January 

30, 2020.
[12]

 It is the sixth PHEIC following H1N1 

(2009), Polio (2014), Ebola (2014 in West Africa), Zika 

(2016), and Ebola (2019 in the Democratic Republic of 

Congo).
[13]

 By February 2020, WHO on the record 

named this disease outbreak related to coronavirus as 

COVID-19 where CO-Corona, VI-Virus D- Disease, and 

19–2019 is its origination year.
[12,14]

 Because of the 

global spread and drastic impact of this disease on the 

public, on March 11, 2020, the WHO professed 

coronavirus as ―Global Pandemic‖ as it had effected 

millions of people globally.
[15]

 Within two months‘ time, 

the pandemic spread rapidly around the world.  

 

This article describes different stages of COVID-19 in 

India, through origin, spread and containment of disease 

in first phase to its recurrence in the form of more 

devastating second wave, factors responsible for that, its 

impact and the various methods to combat the current 

wave. The study uses exploratory statistical analysis of 

data to interpret the cumulative/day wise incidence rates 

in each state, age group most affected by the virus, case 

fatality rates, test positivity rates etc, to give a sequential 

difference between the two waves. This study is helpful 

in getting a purview of the plans the country should 

implement to combat the rise of the disease or for that 

case any such pandemic of any other kind. 

 

THE PANDEMIC AND INDIA’S RESPONSE IN 

THE FIRST WAVE 

On January 30, 2020, the index patient of COVID-19 

was identified in Kerala state of India. By March 3, 

2020, two additional cases were detected. All three had a 

travel history from Wuhan, China.
[16] 

Within a month 

another set of COVID positive cases, having travel 

history from Italy and Dubai, were identified. A few 

cases were identified in Jaipur too.
[17] 

From then on, an 

exponential rise occurred. By March 15, 2020, the 

overall number of confirmed patients reached 107 which 

within next 15 days increased to 1071 with 29 

mortalities. India touched its first one lakh (0.1 million) 

infection on May 18, 2020, crossing 8.5 lakhs (0.85 

million) on July 11, 2020. The four metropolitan cities 

accounting for almost 40% of COVID cases in India.
[18]

 

On September 16, 2020, with 97,894 new cases reported 

in a day, India reached the peak of the first wave. After 

this India showed a gradual fall in daily new cases 

reaching 10,050 cases on January 18, 2021, subsequently 

coming down as low as 8,635 on February 1, 2021 

sinking nearly 90% from the peak of the first wave 

(September 2020).
[19]

 At this point of time, it seemed that 

it was ‗Endgame‘ of COVID-19 in India.  

 

These numbers are testimony to the speed with which 

India managed the first wave. India left no stone 

unturned to reverse the spread of disease with rigorous 

containment measures, imposing an early lockdown, 

increasing case detection, social distancing, isolation and 

quarantine of contacts, expanding its heath care facilities, 

exploring research and development to find out antidote 

to this fatal virus. Even before the index patient was 

identified, on January 17, 2020, Ministry of Home and 

Family Affairs, Government of India (GOI) in its first 

advisory instructed screening of travellers from China at 

Mumbai, Delhi, and Kolkata airports and all major 

international sea ports. Screening was extended to all 

international flights coming from Thailand, Singapore, 

Hong-Kong from February 3, 2020 and Japan, South 

Korea, Vietnam, Nepal, Indonesia, and Malaysia from 

February 23, 2020 with suspension of visa of China, 

Italy, Iran, South Korea, and Japan. Every international 

passenger was required to serve 14-day quarantine 

period. After March 23, 2020, neither Indian nor foreign 

passengers were allowed to enter India.
[20] 

 

Even with the early measures taken, of the first 100 

reported infections in India, 68 had travel history to the 

COVID affected countries while rest of the infections 

were outcome of local transmission.
[21]

 Ministry of Home 

Affairs had constituted a team of 11 different groups; 

each group containing members representing different 

ministries to look after the planning and implementation 

of various activities to control the disease spread across 

India.
[22] 

Suspect cases were identified, quarantined and 

if tested positive, were kept in designated isolation 

centres. The Track, Test and Treat pattern was being 

followed meticulously. Under state level integrated 

disease surveillance programme, constant monitoring of 

the persons tested positive was done via extensive 

contact tracing to curb the community transmission.
[23]

 

MOHFW issued guidelines and instructed State 

administration to enforce strict quarantine measures for 

all domestic travellers.
[24] 

To control local cases, cluster 

containment strategy and to curb large outbreaks, 

geographical containment strategy had been laid out.
[25]

 

The Government of India was the one of the democratic 

governments to announce the most stringent nationwide 
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lockdowns globally initially for 21 days (Lockdown 1.0) 

early in the pandemic from March 23, 2020.
[26]

 At that 

time, the country had just 598 infected cases and 12 

deaths due to the virus.
[27] 

Taking into account the global 

effect of the disease and fearing the surge in cases and 

crumbling of our health care system, lockdown was 

further extended in three subsequent stages till May 31, 

2020, with a rapid scale-up of testing, contact tracing, 

and isolation, followed by the first stage of relaxation 

(Un-lockdown 1.0) commencing from June 1, 2020 

(MHAc.GoI,20xx).
[28]

 This first unlock too was targeted 

as six states with the largest number of cases since May 

2020 and into the first week of June (Punjab, Madhya 

Pradesh, Maharashtra, Telangana, Tamil Nadu and West 

Bengal), the state governments decided to continue with 

movement restrictions followed during the fourth stage 

of the lockdown. These restrictions were eventually 

relaxed (Un lockdown 2.0) from June 8, 2020 onwards. 

Evidences supported the effectiveness of lockdown 

measures in reducing the incidence of disease and saving 

lives
[29,30]

 including multiple mathematical models and 

scenarios.
[31-33] 

However, some authors questioned the 

effectiveness of lockdown and emphasized on urgent 

need for context specific and relevant surveys and 

analysis from low medium income countries for better 

understanding of the efficacy of the social distancing 

measures to curb the disease.
[34,35] 

 

To enhance the testing capacity of India, various 

accredited private laboratories were made functional 

with the government laboratories and the nodal 

laboratory, National Institute of Virology, Pune, to 

coordinate the sample testing for COVID-19 in the 

country.
[36,37] 

As per the guidelines for COVID-19 

testing, all the symptomatic persons coming from abroad 

during last 14 days, all symptomatic associates of 

laboratory confirmed cases, all patients with symptoms 

of fever, breathlessness and/or cough, and health-care 

workers, needed to be tested.  

 

People coming in contact directly with a confirmed case 

had to be tested at least once between fifth and 

fourteenth day of contact. Hotspots having symptomatic 

cases required to be tested (a) within 7 days of illness – 

rRT-PCR and (b) after 7 days of illness – antibody test 

(if negative, confirmed by RT-PCR.
[38] 

Government of 

India collaborated with private sector to encounter the 

health-care issues presented by COVID-19. The capacity 

of manufacturing the first aboriginal PPE kit and N-95 

masks was scaled up to meet the necessity. 

Manufacturing facility for development of innovative 

and ‗Portable Multi-feed Oxygen Manifold (MOM)‘ 

ventilators at Naval dockyard, Vishakhapatnam, testing 

kits by Andhra Pradesh MedTech Zone (AMTZ), 

Vishakhapatnam, was also promoted.
[39] 

WHO also 

suggested COVID Appropriate Behaviour like washing 

hands frequently with soap and water or a hand rub with 

alcohol base, avoiding touching nose, eyes and mouth, 

use of mask, maintaining at least 1m distance and 

practicing respiratory hygiene, which was publicised 

countrywide. 

 

It is due to these collective efforts of GOI, states, union 

territories and citizens of India that the second most 

populated country of the world, with limited health care 

facilities could face the outbreak and flatten the curve for 

once towards the end of January till February 2021 

despite critical situations like migration of labourers in 

large masses from the big cities to the rural areas and 

mass assemblies like Nizamuddin Markaz incident, 

which could have been avoided. However, the 

celebration that accompanied the flattening of the first 

wave was soon to give way to another attack by the 

deadly virus. 

 

THE VIRUS STRIKES BACK AS A SECOND 

WAVE 

Right from the onset of the pandemic early in the year 

2020, scientists and experts started speculating about the 

possibility of different spells of the infections like other 

pandemics. Many countries too experienced renewed 

spells of attack. India, however, despite the warnings of 

health experts and indications from the statistical surge 

world over in form of ‗waves‘, after the decline of the 

first wave in November 2020, declared the win over 

virus prematurely without realizing that the game of 

virus was not over which became evident when a 

tsunami of second wave of infections hit India harder 

leaving people gasping for life. A tragic reversal of the 

successes of a year that even had a vaccination process at 

its budding stage.  

 

By first week of February 2021, India witnessed ‗trough‘ 

of its first COVID-19 wave with 90% fall from the peak 

of the first wave in September 2020.
[19] 

Again, in early 

March new cases started mounting, accelerated rapidly 

by the end of the month with numbers rising sixfold than 

the beginning of the month. This exponential rise 

continued in April witnessing onset of the second wave 

of pandemic in India, with the highest record 4,14,188 

new cases on May 6, 2021 (Peak of second wave).
[19] 

The 

resurgence of COVID disease was realized 

predominantly from February- March 2021 gripping 

Punjab, Maharashtra, Haryana with others states like 

Kerala, Delhi, Tamil Nadu, Karnataka, Gujarat, 

Uttarakhand, Uttar Pradesh, Madhya Pradesh, West 

Bengal, Andhra Pradesh and Chhattisgarh showing 

skyrocketing and perturbing numbers. 

 

To know the genesis of resurgence of cases, an 

exploratory data analysis was done using Covid19 India 

tracker
[19] 

 and it has been observed that the second spell 

of COVID-19 emerged from the states like Punjab, 

Haryana, Delhi, Madhya Pradesh and Maharashtra with 

early downpour of new cases (between beginning of 

February and mid-March) after bottoming down from 

their respective first wave peaks. During this time period, 

in these states daily cases were rising as fast as the 

country‘s average.  
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Punjab, the hot spot of the farmers agitation, bringing 

down its score to as low as 181 earliest towards the end 

of January 2021 showed more than 700% rise in fresh 

cases to reaching a total of 1484 on March 15, 2021. 

Haryana was not left behind in terms of occurrence of 

daily new infections by increasing its number to 427 

within one month from the dip representing 74 cases 

recorded on February 8, 2021. Madhya Pradesh and 

Delhi followed the same trend by showing 358% and 

311% rise in daily cases, respectively from their troughs 

till March 15, 2021. (Fig.1) 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Seven-day average of new cases in A. Punjab, B.  Maharashtra, C. Haryana, D. Delhi and E. Madhya 

Pradesh between January 15 and March 30, 2021 showing early genesis of the second wave of COVID-19 after 

bottoming out; Punjab and Maharashtra states leading the surge. (Courtesy: www.covid19.org) 
 

Maharashtra achieved its post peak dip later on February 

11, 2021 with 2414 average new cases. It once again 

topped the list of the most COVID affected states of 

India after having recorded escalated rise in cases 

making a total of 14,227 on March 11, 2021 and 64,442 

on April 24, 2021 indicating the peak of its second 

http://www.covid19.org/
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COVID-19 wave. In first week of February, when our 

country was observing ‗trough‘ of its first COVID wave, 

Kerala was still struggling to bring its first wave of 

infections under control contributing around 40% to the 

country‘s total confirmed cases. Kerala and Maharashtra 

were two states where daily rise in new infections never 

went below 4 digits.
[19] 

 

Andhra Pradesh, witnessed the second wave in the form 

of a sudden surge from 19 cases on March 1, 2021 to 627 

cases on March 31, 2021. Karnataka‘s lowest tally of 

daily new cases went beyond 3000 on last day of March 

showing a steep rise from 399 on February 15, 2021. 

West Bengal, as expected observed poll related spike of 

cases where the daily infection rate that had come down 

to 166 towards the end of February 2021 again increased 

four-five folds in next 40 days to touch a mark of 830. A 

‗Triple mutant virus‘ (B.1.618) recently renamed as 

‗delta‘ variant which was believed to be mostly in 

circulation in West Bengal was identified. 

 

Chhattisgarh, which could very well contain the 

coronavirus spread last year tattered this time due to 

massive initial rise in cases (from 7 active cases on 

March 5, 2021 to 1942 active cases on March 31, 2021). 

Not only did it get included into the list of the top ten 

adversely affected states by COVD-19 but also became 

one amongst states accounting for major percentage of 

COVID-19 related active cases in India along with 

Maharashtra, Kerala, Karnataka and Punjab. Uttarakhand 

after a 4 months plateau showed more than 2000% hike 

in active cases between March 31 and April 27, 2021, 

indicating how a massive religious gathering can become 

a super ‗spreader‘ of an infectious disease.
[19] 

 

Second wave of COVID-19 has struck India more 

strongly than the first wave with double paced rise in 

new cases. (Fig.2) In 2020, it took 108 days to reach 

97000 in September from 8000 in June. While this year it 

reached 100,000 in April from 8000 in first week of 

February, in only 63 days.
[40]

 However, this surge is not 

seen in mortality rate as most of the cases were either 

asymptomatic or had mild to moderate symptoms.
[41]

 The 

epicentres of this devastation, with ~85% new infection 

rate, was concentrated in Maharashtra, Chhattisgarh, 

Karnataka, Kerala, Tamil Nadu, Gujarat, Punjab & 

Madhya Pradesh.
[42]

 (Fig.3) As on April 30, 2021, the 

COVID-19 confirmed cases have traversed the 19.2 

million mark, with 2,11,853 deceases.
[1]

 The second 

wave was showing a steep rise with high rapidity in 

comparison to the first wave signalling towards the 

exhaustion of manpower and health care resources with 

shortage of hospital beds, oxygen, ventilators and 

medicines across the country. On May 6, 2021, second 

wave of COVID-19 pandemic in India reached its peak 

by crossing the mark of 4 lakh with the country reporting 

a record 4,14,280 new infections, after which there has 

been continuous decline in daily new cases of the viral 

disease.
[19]

  

 

 
Figure 2: Graphical representation of the First and Second Wave in India on the basis of new confirmed cases 

every day being close to 100,000 on September 16, 2020 representing the peak of the first wave and the 

maximum cases per day crossing 400,000 on May 6, 2021 depicting the peak of the second wave.  

(Courtesy: https://ourworldindata.org ) 

https://ourworldindata.org/
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The ascend of second wave was faster than the first wave 

that peaked last year. Initially, Punjab and Maharashtra 

led the rise of the second wave and its spread was 

localized to some states but from mid-April onwards it 

became wider taking almost all the states and Union 

territories in its grip in terms of number of confirmed 

cases. Like first wave, this time too Maharashtra leads 

India‘s COVID-19 surge but with much more severity of 

the disease. On April 4, 2021, when India crossed one 

lakh mark of daily infection, Maharashtra‘s contribution 

was 57,407 i.e., more than 50% where as last year on 

September 17, it reported only 23% of the nearly one 

lakh cases.
[19] 

Maharashtra, Andhra Pradesh, Tamil 

Nadu, Karnataka and Uttar Pradesh were most affected 

states during first wave accounting for 60% of active 

case load while the same states along with Delhi and 

Kerala contributed 64% to total active case load during 

second surge. (Fig.3) 

 

 
Figure 3: Comparison of percentage confirmed COVID-19 cases among different states in India - A. on 

September 16, 2020 and B. on May 6, 2021 (Courtesy: www.covid19.org) 

file:///C:/Users/Mrinal%20Mathur/Downloads/www.covid19.org
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The maximum casualties were from Maharashtra, Tamil 

Nadu and Karnataka last year in September with 56 per 

cent deaths while this year in May these states reported 

45 per cent of the total casualties reported in country. 

(Fig. 4) 

 

 
Fig. 4: State wise comparison of the deceased due to COVID-19 - A. on September 16, 2021 and B. on May 6, 

2021 in India (Courtesy: www.covid19.org) 
 

There was larger proportion of asymptomatic or mildly 

symptomatic patients recorded this time. It resulted in 

relatively low hospitalization and mortality rates.
[43,44]

 It 

is still not understood whether bigger proportion of 

asymptomatic cases is resultant of better contact tracing 

for example, testing of more family members. The 

pandemic from its beginning in March 2020 has been 

reported to have a case fatality ratio (CFR) of 2%, while 

since 2021 set off, CFR is found to be far less at 1.4%. 

Provisionally, the second wave has a lower CFR. 

Although, India reported 839 deaths per day all over the 

country on April 10, 2021 and crossed 3500 by the end 

of the month.
[1]

 Fatality numbers lag infection rates, and 

are likely to rise as infections surge. (Fig.5) 

http://www.covid19.org/
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Fig. 5: Graph depicting case fatality rates in India indicating that the number of positive cases were so high that 

it overdid the high fatality during the second wave keeping the case fatality rate as low as 1%, which raised up 

to 3.5% during the first wave. (Courtesy: https://ourworldindata.org) 

 

In terms of the different age groups affected by COVID-

19 there is not much variation in the two waves. Based 

upon a study conducted by ICMR on certain number of 

populations, it is found that the elderly population (>40 

years) continued to be more vulnerable in second wave 

with a marginal increase in the number of young 

populations testing positive.
[45,46] 

(Fig.6) 

 

With the rapidly changing forms of the virus and 

mutations leading to novel and rather more infectious 

strains, unusual and newer symptoms are emerging in the 

second wave of COVID-19. These new variants have 

direct effect on lungs and are responsible for acute 

respiratory discomfort due to viral pneumonia. Breathing 

difficulties resulting in complete lung damage due to 

depletion in oxygen saturation level were commonly 

seen this time.
[47]

 Along smell, patients testing positive 

for the virus are now also showing normal viral like 

symptoms viz. gastrointestinal complications, abdominal 

pain, nausea, vomiting, joint pain, diarrhoea, unexplained 

fatigue, skin rashes, dry mouth and loss of appetite.
[48]

 

Similar unusual signs and symptoms were reported 

during the second and third wave of viral infection in UK 

and other European countries too. Owing to breathing 

difficulties there has been higher requirement of oxygen 

this time.
[49] 

 

 
Fig. 6: Graph representing percentage of people with different age groups affected during second COVID-19 

wave showing the vulnerability of the population between 21-40 age group (NDTV2021) 

 

https://ourworldindata.org/
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The second surge of pandemic has affected rural districts 

on a much higher scale in comparison to the first wave 

last year. However, the spread of this rural surge was not 

consistent across the states; it was more distinct in 

Maharashtra, Rajasthan and Uttar Pradesh.
[50] 

As the 

wave is waning in cities, there is constant rise in 

infections in rural areas, small towns and villages. In 

thirteen out of the twenty-four states, where districts can be 

divided into urban and rural, there are larger incidence of 

cases in small towns and villages. There in rise in the 

number of cases in the rural areas in the rest of the eleven 

states. This shifting of cases from cities to towns is causing 

under reporting of cases due to lack of testing facilities in 

rural set up.
[51] 

 

There are observable differences in the clinical 

manifestations of the coronavirus in the second wave by 

rapidly spreading to the lungs, respiratory passage 

causing pneumonia, which is a lethal complication. 

Survivors of the virus infections are now experiencing 

symptoms of the disease even after one month after 

initial recovery; exhibiting post COVID-19 

complications. These complications include Long 

COVID (range of symptoms lasting for weeks or months 

after COVID viral infection), multiorgan effects 

(affecting functions of brain, lungs, heart, kidney and 

skin; also include autoimmune conditions and 

multisystem inflammatory syndrome in children), post 

intensive care syndrome. These complications are being 

managed by opening medical centres all across the 

country which can help patient‘s treatment based on their 

symptoms. Lot of research needs to be taken up to 

identify, understand and treat the post COVID 

complications.
[52]

  

 

The rapidly rising cases of COVID-19 associated 

mucormycosis (CAM), commonly known as Black 

fungus, have burdened the Indian healthcare system 

becoming an epidemic within the pandemic. As of May 

28, 2021, India reported nearly 14,872 cases of black 

fungus with Gujarat contributing maximum number i.e., 

3725 followed by Maharashtra.
[53]

 Its moulds, which are 

found in our surroundings are inevitable to avoid and 

exploit diabetic and immunocompromised patients by 

infecting their respiratory tracts, facial structures, eyes 

and seldom the brain. Unsanitary paraphernalia and 

irrational use of steroids during the treatment of COVID-

19 may be a major causative factor.
[54]

 Due to lack of 

clinical trials, a major obstacle faced by doctors is to 

choose from the currently available antifungal drugs.
[55]

 

Experts suggest cautious use of steroids, controlling 

blood sugar levels, maintaining hygiene during COVID 

treatment as preventive measures.
[55] 

 

INDIA’S FIGHT AGAINST SECOND WAVE OF 

PANDEMIC 

After detection of mutant virus strains of SARS-COV-2 - 

Brazilian variant [P.1(P.1)], South African variant 

[501Y.V2(B.1.351)] and UK variant [VOC 

202012/01(B.1.1.7)] in 15, 44 and 86 countries 

respectively, on February 17, 2021, Government of India 

issued guidelines for international arrivals.
[56] 

All internal 

travellers were instructed to fill a self-declaration form 

and upload a negative RT-PCR test report conducted 

within 72 hours prior to their scheduled travel. More 

stringent rules were proposed for the ones coming from 

UK, South Africa and Middle East to minimize the risk 

of importation of more transmissive and deadly strains of 

SARS-COV-2. Unlike first wave, no nationwide 

lockdown was imposed this time ensuring continuation 

of Industrial economic activities even if, at a reduced 

pace.  

 

Vaccination has been our critical weapon to fight the 

battle against COVID-19. At least seven different 

vaccines have been rolled out in various countries as of 

February 2021. People with comorbidities, the elderly 

age group, and health care workers represented 

vulnerable population and were kept at highest priority 

for vaccination. Scientists are working day and night to 

bring us easy tests, effective treatments and affordable 

vaccines. It is quite motivating to see so many vaccines, 

being developed and proved successful. However, there 

are speculations that the current set of vaccines 

administered in India, the Astrazeneca‘s Covishield® 

and indigenous Covaxin®, may not be effective against 

newer mutation. But it would definitely lower the viral 

load and symptomatic risk preventing the risk for 

secondary infection.
[57] 

At the same time being 

vaccinated does not mean that we can move freely and 

put ourselves and others at risk, especially when it is still 

not clear to what extent the vaccines can protect not only 

against disease but also against infection and 

transmission.
[58]

 Testing facility is augmented by 

increasing number of testing laboratories from only one 

in January 2020 to 2504 in May 2021. As of May 7, 

2021 total number of cumulative tests performed are 

about 300 million with a rate of ~2 million tests/day. To 

control mucormycosis spread amidst the ongoing 

pandemic, ICMR promptly acted and issued guidelines 

for testing, diagnosis and management of the infection in 

COVID patients.
[59]

 Affected states too quickly took 

steps by issuing directions for treatment, making task 

force, assigning separate wards for black fungus affected 

patients and getting hold on drugs required for its 

management and control. After receiving complaints 

from different states regarding shortage of Amphotericin 

B, a key drug used for treatment, Union health ministry 

acted proactively to ramp up drug production and its 

import from other countries to meet the drug demand. 

 

FACTORS RESPONSIBLE FOR SECOND COVID-

19 SPELL IN INDIA 
Spike in the number of cases in the second wave could 

be due to various factors. If we go by the history of 

pandemics in the past, the occurrence of second wave 

was expected. But the experts‘ suggestions and the 

lessons learned from the first wave were ignored, 

predestining the repeat of the havoc. Human behaviour 

has been the main culprit.  Disrespect towards COVID 
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Appropriate Behaviours (CAB) such as physical 

distancing, washing hands and mask-wearing by 

individuals was widely realized. Public, local and state 

governments were responding differently to pandemic in 

terms of being prescriptive in adapting these measures or 

restricting themselves from high exposure activities. In 

some towns, communities and cities, measures were 

being practiced by limiting number of people gathered in 

enclosed places while eating, working, meeting, 

socializing and at the same time others were operating 

normally. 

 

The spike in infection can also be attributed to the 

increased testing; but if we see number of symptomatic 

patients, hospitalization, and deaths, it clearly indicates 

that the greater number of people were actually getting 

sick.  It has also been observed that this time several 

symptomatic patients were testing negative in RT-PCR. 

Therefore, quality and authenticity of test also became a 

matter of doubt.
[44]

  

 

During this time along with the classical symptoms, 

patients were reporting other vague viral symptoms like 

stomach aches, rashes, nausea and vomiting and they 

didn‘t attribute these signs to COVID and instead of 

isolating themselves, they continually interacted with 

others until the fever struck and by then they had already 

transmitted the disease to their family members, friends 

and neighbourhood. Therefore, absence of typical 

symptoms viz. fever and cold has also in a way 

contributed towards the surge of cases.  

 

There has been irrational and desperate use of various 

types of medication in both the waves due to absence of 

any guided therapy. This led to black marketing and 

hoarding of certain drugs like hydroxychloroquine 

(during first surge) and Remdesivir, Ivermectin, 

corticosteroids and amphotericin (during second surge). 

Overdose of some drugs were responsible for Covid 

related post recovery complications. 

 

Initial reluctance towards vaccine has delayed 

vaccination drive. Those who got vaccinated were 

thinking that it would prevent them from getting infected 

and many of them caught infection and contributed to the 

spread of disease. Vaccines undoubtedly are important 

tool to prevent severity of any disease and had we rolled 

out vaccination drive on time, situation would have been 

under control but for that the medical system had to 

cover a major chunk of the population with limited 

available vaccine doses in a short time. This seemed to 

be very difficult so instead of relying on vaccination, 

timely measures should have been taken to contain the 

ongoing wave of infections.  

 

Unlocking has also played a major role in the surge of 

COVID cases. People were eager to go out and resume 

their regular activities. Communities started opening 

restaurants, bars, malls and other public places during 

spring without realizing that the new strain of virus was 

more transmissive with much shorter incubation period. 

In many areas, the number of cases were still high 

enough to rekindle the transmission of virus and it was 

reopening with laxity in diligent Covid preventive 

measures, poor monitoring coupled with the mutant 

virus‘s presence that caused infections to rise once again. 

 

The lull period or interlude of a few months between the 

first and second wave, which could have been used to 

prepare ourselves for the upcoming second surge was 

utterly wasted. This missed opportunity had resulted in 

the form of maximal shortage of oxygen, hospital beds, 

trained healthcare staff, pharmaceutical products, etc. 

leaving common men running pillar to post to arrange 

the basic health care facilities for their hospitalized kins. 

Proposals and promises for putting in place oxygen 

plants at various centres appeared to be delayed. Extreme 

requirement of oxygen made authorities busy in 

systematizing oxygen and additional life-saving 

equipment‘s, compromising the appropriate measures to 

stop further transmission of infection.
[57] 

 

The second wave can also be attributed to social 

gathering, election rallies etc but rapid rise of infection in 

states of Maharashtra, Delhi, Punjab or Karnataka with 

no elections cannot be explained on this basis. In these 

states the inception of second wave was much earlier. 

Mutation in virus and ability to transmit infection rapidly 

is also one of the reasons. By genomic study, several 

types of viruses have been found in Indian continent. 

One of the strains, B.1.167, was found in Vidarbha 

region of Maharashtra which spread at a faster rate and 

evaded the immune system. Other UK variant B.1.1.7, 

found mainly in northern India could be one more cause 

of unprecedented surge. 

 

LESSONS LEARNT AND THE WAY FORWARD 

Country‘s more than a year long journey with 

Coronavirus pandemic has made it crystal clear that this 

pandemic is not going to leave easily and people have to 

learn to live with it for a longer time. ‗Prevention is 

better than cure‘- is the key to contain any virus. One 

must practice Covid Appropriate Behaviour by 

maintaining social distance, wearing mask (single and 

double layer as and when required), wash hands 

properly, no matter what. 

 

Another lesson learnt from the ongoing pandemic is to be 

vigilant and utilize this period wisely. When first wave 

was on wane in most of the states and the leaders of the 

respective states were patting their backs and enjoying 

lowered infection rates, the warning signs coming from 

Maharashtra and Kerala in terms of still rising cases 

should have been taken seriously. This was the time 

when state governments and policy makers could have 

worked towards taking diligent measures and work for 

capacity building and collection of resources so as to 

face the upcoming rise rather than diversifying their 

energies in conduction of huge political and religious 

gatherings. 



Mathur et al.                                                                  European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │       Vol 9, Issue 2, 2022.        │         ISO 9001:2015 Certified Journal            │ 

 
 

210 

Role of electronic and social media is also vital in this 

regard as what they display or report has immediate 

impact on people‘s minds. The moment they showed that 

there is decrease in cases or high recovery rate, people 

started lowering down their guards making themselves 

vulnerable. Awareness drives through media should be 

taken up as a step towards dissipating knowledge about 

this fatal disease. 

 

Pandemic, specially its second wave has unveiled the 

inadequacy and frailty of the healthcare infrastructure. It 

needs massive improvement and upliftment in various 

sectors ranging from procuring more ICU beds, boosting 

up oxygen supply, buying ventilators, setting up new 

hospitals, increasing testing laboratories, handling 

comorbidities to having trained paramedical and other 

clinical staff. Appearance and sudden rise of ‗Black 

fungus‘ cases in covid patients was totally unforeseen 

and unanticipated. These situations need constant watch 

with disseminating education for its management among 

general public so that in future there is no further 

increase in Covid associated mucormycosis casualties. 

Government must also emphasize on issuing some 

evidence-based guidelines for treatment to promote 

rational use of medicines and prohibition of ‗just in case‘ 

medication. 

 

Whether a third wave or any other pandemic is on the 

cards? Nobody knows. But we can now foresee its 

impact after observing repeated spells of the ongoing 

pandemic one after the other. While the above means are 

preparation, prevention requires a rigorous vaccination 

drive to achieve long term goal. Therefore, efforts should 

be made to increase vaccine production indigenously and 

import from other countries. Our current online 

registration process needs to be simplified. On June 7, 

2021, Prime Minister in his address informed about the 

undergoing research on nasal spray vaccine to boost 

country‘s vaccination drive. This intranasal vaccine, if 

comes in market, would substantially reduce the waste 

generation caused due to disposable needles and syringes 

being used in intravenous vaccination. Nasal spray 

vaccine‘s single dose would be sufficient to cause a more 

widespread immune response as it is administered 

through nose and targets the initial site of infection. But 

vaccine production and procurement are not enough as 

vaccination is a personal choice.  While there is flock of 

people at vaccination centres in urban areas, a lot of 

rumour mongering, misbelief, misinformation and 

hesitancy among rural population is making it difficult 

for health care workers to convince them for vaccination. 

There is urgent need of awareness and counselling 

programmes through media or various fold art forms to 

disseminate right information among these villagers 

otherwise with majority of Indian (1.3 billion) population 

living in villages, it will be very difficult for us to 

achieve mass vaccination target. Vaccination alone is not 

enough unless we become responsible.  Strict action 

should be taken against people not practicing covid 

appropriate behaviour or violating lock down rules. 

Government needs to collaborate with private sector and 

industries to ramp up health care facilities in India with 

adequate medical resources and lifesaving gadgets. 

While actions play their role, there is a recognition to 

fundamentally rejig our approach to health, hygiene and 

nature. To fight the disease through resources, but to also 

value natural resources and maintain our ecosystem. 

 

CONCLUSION 

Though pathogenic RNA viruses, novel species as well 

as the once known for the centuries, have been 

continuously and repeatedly invading human and animal 

population, their behaviour too poses a big challenge for 

global disease control but at the same time, it has always 

stimulated the continuous desire and need for research 

and development of latest medical and pharmaceutical 

technologies. Today India has prepared its own vaccine 

and medicine to combat COVID-19; earlier it would look 

up to other countries for medication and vaccines. Our 

scientists have realized the importance of day-to-day 

monitoring of virus genetics and its interaction with 

surroundings, including wild life reservoirs which may 

be the potential source of novel human pathogens. Our 

government has also understood that their actions, plans, 

strategies and policies may predict the severity and 

extent of any upcoming epidemic or pandemic to design 

the preventive strategies by identifying most vulnerable 

areas, populations and states. We have experienced that 

there is an immediate need to educate our rural 

population with the support of different teams of 

volunteers such as ASHA (Accredited Social Health 

Activist) workers ‗ANGANWADIS‘ who are already 

working there. Teams are also required to conduct 

surveys and data analysis to develop a preventive master 

plan after assessing the most susceptible geographic 

regions. Most importantly, general public ought to 

behave responsibly by diligently following guidelines 

issued by health experts and obeying policies laid out by 

the government. Each one‘s effort should contribute in 

developing plan of action to make sure that there is 

always satisfactory and adequate access to essential 

facilities and therapeutic remedy. Lastly, environmental 

conservation to maintain our natural ecosystem is the 

need of the hour. 
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