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Countries Confirmed Deaths Recoveries

India 3,936,747 68,472 3,037,151

United States 6,156,658 186,794 2,283,454

Brazil 4,092,832 125,521 3,278,918

Russia 1,015,105 17,649 832,747

Peru 670,145 29,405 489,886

Colombia 650,062 20,888 498,221
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https://in.search.yahoo.com/search;_ylt=AwrPiBXbMFNfjjMA_RC7HAx.;_ylu=Y29sbwNzZzMEcG9zAzMEdnRpZAMEc2VjA3Nj?p=India+coronavirus&ei=UTF-8&fr=fp-tts
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https://in.search.yahoo.com/search;_ylt=AwrPiBXbMFNfjjMAABG7HAx.;_ylu=Y29sbwNzZzMEcG9zAzMEdnRpZAMEc2VjA3Nj?p=Russia+coronavirus&ei=UTF-8&fr=fp-tts
https://in.search.yahoo.com/search;_ylt=AwrPiBXbMFNfjjMAARG7HAx.;_ylu=Y29sbwNzZzMEcG9zAzMEdnRpZAMEc2VjA3Nj?p=Peru+coronavirus&ei=UTF-8&fr=fp-tts
https://in.search.yahoo.com/search;_ylt=AwrPiBXbMFNfjjMAAhG7HAx.;_ylu=Y29sbwNzZzMEcG9zAzMEdnRpZAMEc2VjA3Nj?p=Colombia+coronavirus&ei=UTF-8&fr=fp-tts


History of Coronaviruses
• Coronaviruses: Large family of viruses having ability  to cause 

illnesses with wide range of  severity.

• 1st known server illness by a coronavirus:  Emerged in 2003 with 
Severe Acute Respiratory Syndrome (SARS) epidemic in China. 

• 2nd outbreak of severe illness by coronavirus: 2012 in Saudi Arabia 
with Middle East Respiratory Syndrome (MERS). 

• Novel SARS-CoV-2 coronavirus: Emerged in December 2019 Wuhan, 
China also known as COVID-19
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COVID-19
• COVID-19 : Disease caused by a new strain of coronavirus.
• COVID-19: 'CO' stands for corona, 'VI' for virus, 'D' for disease and '19’

for 2019
• Formerly, this disease was referred to as '2019 novel coronavirus' or '2019-

nCoV’
• Coronavirus disease (COVID-19) pandemic: Caused by infection of severe

acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
• Active replication of infectious SARS-CoV-2 particles in enterocytes of

human intestine occurs due to expression of ACE2 receptor and causes
shedding of virus in the faeces
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COVID-19
• Clinically reported symptoms in COVID-19 patients mainly 

 Cough
 Difficulty in breathing
 Fever
 Diarrhea
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COVID 19 in Wastewater

27th March 2020, 
Netherlands

Prof. Ashok PandeySource: https://www.dutchwatersector.com/news/sewage-water-as-indicator-for-spreading-of-covid-19



(Source: Wigginton et al., 2015; DOI: 10.1039/c5ew00125k)

The fate of infective viruses in the urban water cycle and locations of potential 
human exposure 
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Wastewater-based epidemiology (WBE)
• Wastewater-based 

epidemiology (WBE) for 
detection of COVID-19 has 
gained global attention

• Many scientific reports 
indicate that the 
concentration of SARS-
CoV-2 in wastewater is 
proportional to the number 
of COVID-19 patients in a 
sewer shed.

Source: Bivins et al. (2020). Environ. Sci. Technol. 2020, 54, 7754−7757Prof. Ashok Pandey



WBE: Significance
• WBE has been used in forensic science studies and surveillance of polio virus 

cases in India for a long period. 
• The conventional epidemiology depends on systematic diagnosis of samples and 

clinical symptoms.
• It is hard to detect the highly infectious disease in a large population in a timely 

manner. 
• Published literature: Demonstrate asymptomatic individuals along with 

symptomatic patients, discharge virus/viral material which ultimately reaches 
wastewater treatment plants (STP).

• It can be shed in faeces for several days, even after the patient stops exhibiting 
respiratory symptoms. 

• WBE: promising approach to study/understand disease outbreak status in 
wastewater.
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Source: Ahmed et al., (2020), Science of the 
Total Environment 728 (2020) 138764

Wastewater-based epidemiology (WBE)
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Source: Kitajima et al., 2020

WBE approach and its applications
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SARS Co-V-2 in wastewater

(Source: Kitajima et al., 2020)
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WBE: Potential method for disease surveillance
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Figure 1: Schematic of sample collection and processing: The sewage samples are collected from STPs in bottles containing Hypo (0.1-4%) followed by shipping to the COVID-19 testing
laboratory and stored at 4 °C until further processing. The samples are initially filtered using blotting paper followed by 0.22 μm filter. These filtered samples are further concentrated using 30 kDa
centricon filters. The concentrates are used for RNA isolation, the isolated RNA is subjected to RT-PCR using COVID-19 specific primers and probes.

Source: https://www.medrxiv.org/content/10.1101/2020.08.18.20177428v1.article-metrics

https://www.medrxiv.org/content/10.1101/2020.08.18.20177428v1.article-metrics


WBE: Potential method for disease surveillance
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 Above study provided a concrete evidence for application of  WBE as a potential method for
disease surveillance. 

 Study was performed in STPs of  Hyderabad for presence of SARS-CoV-2 genome traces in 
wastewater. 

 Presence of SARS-CoV-2 genetic material in allstudied STPs was detected and extent of
spread by estimating the number of infected people and possible number of active cases was
calculated.

 The results may be a resource for healthcare and associated departments to vigilantly allocate 
necessary resources to manage existing cases as well as to carefully contain disease spread. 

 Hence, sewage-based surveillance: Holistic approach to manage the pandemic and also to 
monitor for future outbreaks.

Source: https://www.medrxiv.org/content/10.1101/2020.08.18.20177428v1.article-metrics

https://www.medrxiv.org/content/10.1101/2020.08.18.20177428v1.article-metrics


(Source: Mao et al., 2020, Environ. Sci. Technol. 2020, 54, 3733−3735

Paper Based Detection to Trace COVID-19
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(Source: Mao et al., 2020, Environ. Sci. Technol. 2020, 54, 3733−3735
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Potential
pathways and
origins of
antiviral drug-
resistant
viruses
through
environmental
waters.

(Source: Kumar et al., 2020. 
Environ. Sci. Technol. 54, 
8503−8505)
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Conclusions
• Recent outbreak of a novel coronavirus (COVID-19) has posed a notable 

public health threat globally.
• WBE has been proven as efficacious approach for tracing the other viral 

infections.
• Wastewater based epidemiology is an effective approach for prediction of 

the spread of infection by testing for infectious agents in wastewater.
• The analysis of SARS-Co-V-2 in community wastewater would trace the 

numbers of potential virus carriers in specific local areas.
• This can be used as an alarming approach for COVID-19 outbreak in a 

community. 
• WBE can also be employed to report efficiency of public health 

interventions
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