
ABSTRACT
The corona virus disease (COVID-19) which has been declared a pandemic by the World Health Organization (WHO) in 
March 2020, is a major concern at present, with 11,635,939 cases and 539,026 deaths worldwide, as on 08 July 2020. 
The SARS CoV-2 infection had emerged in Wuhan, Hubei Province, China and is likely to have originated from the 
zoonotic coronaviruses, WHO has initiated an investigation on the zoonotic source of disease, to ascertain how the 
disease jumped between animals and humans. Scientific community across the globe has been conducting research based 
on the knowledge from previous outbreaks of Severe Acute Respiratory Syndrome (SARS) in 2002-2003 and Middle 
East Respiratory Syndrome (MERS) in 2012, caused by other corona viruses, and other similar epidemics to speed up the 
scientific discoveries and implement solutions. There have been new revelations in this duration of six months in relation 
to its mode of transmission, efficacy of drugs, development of vaccines, methods of testing and the spread of disease.

The research for potential therapeutics as well as combination therapies are under different stages of trials involving 
about 5500 patients in 39 countries, as on 01 July 2020 . There is no panacea for the treatment of Coronavirus disease, 
and the current treatment plan is largely symptomatic, which is mostly a combination of classical and compassionate 
therapeutics. Considering the non-availability of specific therapeutics and vaccines for disease control, and with the 
increasing knowledge on the varying effects it generates post recovery, it is largely accepted that prevention is paramount. 
The present review paper aims at providing a comprehensive understanding on origin, transmission, testing, prevention, 
therapeutics, to provide a guideline for effective planning for controlling COVID-19 spread by suppressing transmission 
and preventing associated illness and death.
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INTRODUCTION

Corona viruses belong to the family Coronaviridae in 
the order Nidovirales. They are enveloped positive sense 
RNA viruses ranging from 80 nm to 140 nm in diameter 
(Cheng et al., 2007). The spike like projections on the outer 
surface of the virus give it a crown like appearance under 
the electron microscope, hence the name corona virus. 
The structure of coronavirus with spike glycoproteins (S), 
membrane (M) protein, hemagglutinin-esterase (HE) and 
the envelope (E) protein located in the virus envelope 
is illustrated in Figure 1 (Jin et al., 2020). The length of 
RNA of these viruses ranges from 26-32 kb (Su et al., 
2016). There are four subgroups of corona virus namely 
alpha (a), beta (b), gamma (g) and delta (d) (Woo et al., 
2009, Cui et al., 2019). The corona viruses mainly cause 
Severe Acute Respiratory Syndrome (SARS), Middle East 
Respiratory Syndrome (MERS), Acute Respiratory Distress 
Syndrome (ARDS) and novel corona virus disease of 2019 
(COVID-19). All these lead to serious respiratory illness 
such as pneumonia and lung failure. A comparison of 
features of SARS-CoV, MERS-CoV and SARS-CoV-2 
outbreaks are summarized in Table 1.
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cases of COVID-19, including 539,026 deaths, were 
reported to WHO (WHO Corona virus Disease Dashboard). 
The etiological agent involved in the present outbreak 
belongs to the beta group of corona virus. 

This is the same group of virus that was involved in 
SARS in Guangdong province of China in 2003 with 
increased infectivity and mortality probably due to high 
transmission rate because of genetic recombination at S 
protein in the receptor-binding domain (RBD) (Shereen 
et al., 2020). The Corona Virus Study Group (CSG) of the 
International Committee on Taxonomy of Viruses, which 
is responsible for developing the official classification 
of viruses and taxonomy of the Coronaviridae family, 
assessed the novelty of the human pathogen and 
tentatively named it 2019-nCoV. Based on phylogeny, 
taxonomy, and established practice, the CSG designated 
it as Severe Acute Respiratory Syndrome Corona Virus 2, 
SARS-CoV-2, (Gorbalenya et al., 2020). The World Health 
Organization (WHO) officially changed the name of the 
disease to Corona Virus Disease 2019 (COVID-19) from 
2019 novel Corona Virus (2019-nCoV) infection, on 11 
February 2020 (WHO, 11 Feb 2020). 

ORIGIN OF SARS-CoV, MERS-CoV AND SARS-CoV-2 
i) SARS-CoV: SARS-CoV (Severe Acute Respiratory 
Syndrome – Corona Virus) was identified as causative 
agent in an outbreak in Guangdong, China, during 2003 
(Xu et al., 2004). This virus was identified as a member 
of beta corona virus subgroup and was given the name 
as SARS- CoV (Shereen et al., 2020, Zhumla et al., 2016). 
The affected population exhibited pneumonia with 
diffused alveolar injury that leads to Acute Respiratory 
Distress Syndrome (ARDS). During this outbreak which 
had affected 30 countries, a total of 8098 people were 
infected and there were 774 (9.7%) deaths (WHO 
emergencies preparedness response, 21.4.2004). 

ii) MERS CoV: A coronavirus (CoV) that causes a severe 
lower respiratory tract infection in humans, emerged in 
the Middle East region in 2012, which was later named 
as Middle East Respiratory Syndrome Corona Virus 
(MERS-CoV). MERS-CoV was initially isolated from a 
60-year-old Saudi patient in September 2012 (Zaki et 
al., 2012). The MERS-CoV was also identified as a beta 
corona virus with a different phylogeny. MERS caused 
infection to upper respiratory tract initially leading to 
severe respiratory disease, finally leading to pneumonia, 
ARDS as SARS and causing death (Memish et al., 2013). 
Until 2020, 2,468 cases and 851 fatalities had been 
reported globally (Khan et al., 2020).

iii) SARS-CoV-2: In December 2019, the Chinese 
government informed WHO about severe pneumonia 
caused by an unknown causative agent. Based on clinical 
manifestations, blood tests, and chest radiographs, this 
disease was diagnosed as virus-induced pneumonia 
by clinicians. The origin was considered to be human 
seafood market in Wuhan city of China where live 
animals like bats, frogs, birds, rabbits, marmots, snakes 
etc are sold. On January 12, 2020, National Health 
Commission of China declared it as epidemic (Wang et 

Figure 1: Coronavirus structure: Coronavirus is an 
enveloped, non-segmented, positive-sense single-stranded 
RNA virus with a genome size of approximately 26–32 
kb. The genome RNA is complexed with the N protein to 
form a helical case within the viral membrane. The spike 
glycoproteins (S), membrane (M) protein, hemagglutinin-
esterase (HE) and the envelope (E) protein are located 
in the virus envelope (Jin et al., 2020). (Image courtesy 
https://www.scientificanimations.com/ coronavirus-
symptoms-and-prevention-explained-through-medical-
animation/) .

Corona virus family was thought to infect animals before 
the SARS outbreak in 2002 in China (Zhong et al., 2003). 
Later on, a similar disease appeared in Middle East 
countries (MERS) in 2012 (Wang et al., 2013). The present 
epidemic started during December 2019 and within a 
short time of three months it converted into a pandemic. 
The World Health Organization (WHO) on 11 March 2020, 
declared COVID-19 a pandemic, pointing to over 118,000 
cases of the corona virus illness in over 110 countries 
and territories around the world and the sustained risk of 
further global spread (WHO media briefing on COVID-19, 
11 March 2020). Since then, the number of cases have 
increased exponentially spreading in 216 countries. 
Globally, as on 08th July 2020, 11,635,939 confirmed 
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al., 2020). It was presumed that the people who visited 
seafood market and/or consumed infected birds or 
animals were infected with pneumonia caused by the 
novel etiological agent. Later the same was spread from 
human to human through respiratory activities viz. 
coughing, sneezing. The respiratory droplets generated, 
when inhaled through the nose or mouth, can lead to 
human to human transmission (Li et al., 2020, Parry et 
al., 2020, Phan et al., 2020, Riou et al., 2020).

Epidemiology
Reservoirs and transmission: In order to understand 

the spread and control of any disease the first step is 
to confirm about the origin of the causative agent, its 
primary reservoir, or intermediate carriers from where 
the infection may have spread to humans. Based on the 
history and data collected from infected people at the 
starting point of outbreak at China it was confirmed that 
the disease is of zoonotic origin. The reservoirs reported 
for corona viruses are mammals and birds (Bassetti et al., 
Ji et al., 2020). The present COVID -19 has 88% genomic 
sequence similarity with the bat derived SARS (Lu R, et 
al., Wan et al., 2020).
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The cause of transmission, in cases where patients who 
did not visit seafood market but acquired infection, 
was as a result of human-human interaction through 
respiratory activities (Carlos et al., 2020, Wu et al., 2020). 
The chances of hospital acquired infection at secondary 
or tertiary stage can’t be neglected. Transfer of virus 

from pregnant woman to newborn is not yet reported. 
Migration of infected people from one city to other and 
one country to other is the possible way of transfer of 
COVID-19, globally. Importantly, during the initial stage 
of the outbreak no screening of migrants was done and 

S.No.	 Features	 SARS CoV	 MERS CoV	 SARS CoV2

1	 Outbreaks	N ovember 2002 	 September 2012 	 December 2019
		  (Zhong et al., 2003)	 (Zaki et al., 2012)	 (Wang C et.al., 2020)
2.	L ocation	G uangdong, China 	 Saudi Arabia	 Wuhan, China
		  (Zhong et al., 2003)	  (Zaki et al., 2012)	  (Wang C et al., 2020)
3.	 Controlled	 July 2003 	 Continues with low	 Continues with high
		  (WHO preparedness, 2004)	 incidence rate	 incidence rate
4.	 Host	 Bat, Palm civets, Raccon 	 Dromedary camels	 Bat, pangolin
		  dogs (Cheng et al., 2007)	  (Khan et al., 2020)	  (Lu R et al., 2020)
5.	N umber of 	 29 (Zumla et al., 2016)	 27	 216: as on June 01, 2020
	 countries affected			   (WHO: Coronavirus 
				    Disease, COVID-19, Dashboard 
				    https://covid19.who.int
6.	 Symptoms	 Fever, malaise, 	 Fever, cough,	 Fever, malaise, dry cough,
		  headache, diarrhoea, 	 shortness of breath	 shortness of breath
		  shivering, cough, 	 (Zaki et al., 2012	 and respiratory distress. 
		  shortness of breath 	 Memish et al., 2013)	 (Wang C et.al. 2020)
		  (Cheng et al., 2007)	
7.	 Morbidity	 8098 (Shereen et al., 	 2468 (Khan et al., 	 11,635,939: as
		  2020 Zumla et al., 2016)	 2020)	 on 08 July 2020
				    (WHO: Coronavirus 
				    Disease, COVID-19, Dashboard 
				    https://covid19.who.int
8.	 Mortality	 776 (9.6%) (Shereen 	 851 (34.5%)	 539,026 (4.63%) : as on
		  et al., 2020)	  (Khan et al., 2020)	 08 July 2020 
				    (WHO: Coronavirus 
				    Disease,COVID- 19, 
				    Dashboard https://covid19.who.int
9.	 Recovery	 7322 (Shereen et al., 2020)	 1617	 6,488,079: as on 08 July 2020
				    (Johns Hopkins University: 
				    Corona Resource Center
 				    https://coronavirus.jhu .edu/map.html)
10.	 Causative agent	 SARS-CoV (β group) 	 MERS-CoV	 SARS-CoV2 (β group)
		  (Shereen et al.,	  (β group) 	  (Khan et al., 2020)
		  2020 Zumla et al., 2016)	 (Zaki et al., 2012)

Table 1. SARS CoV, MERS CoV and SARS CoV2 Outbreaks at a Glance
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even if the migrants were screened later, the screening 
was limited to measuring body temperature which can 
only detect people with symptoms and not those who 
are asymptomatic. However, later on many countries 
adopted the strategy of quarantine of migrants for about 
14 days and observed them for the onset of symptoms, 
but it was too late by then.

Basic Reproductive Number (R0): COVID-19 is a highly 
infectious disease, with a basic reproductive number 
(R0) estimates ranging from 1.4 to 3.5 (Chatterjee et al., 
2020). It is important to emphasize on the reduction 
of R0 values for controlling the outbreak size. Between 
December 10, 2019 and January 4, 2020, analysis of the 
growth rate of the epidemic gave a R0 of 2.2, meaning 
each patient was spreading the infection to 2.2 other 
individuals (Li Q, et al., 2020). The early WHO estimate 
of R0 was 1.4 to 2.5 (Chatterjee et al., 2020). Preliminary 
studies, conducted at the beginning of the outbreak, 
reported higher estimates of R0, in the range of 2.24-
3.58 (Zhao et al., 2020). Other estimates place it in the 
range of 2.0-3.1 and at 3.11 (95% confidence interval, CI, 
2.39- 4.13) (Majumder et al., 2020, Read et al., 2020). In 
a data-driven analysis of the probable outbreak size on 
the Diamond Princess cruise ship, distribution of R0 of 
COVID-19 was about 2.28 (Zhang et al., 2020). Studies 
related to transmissibility of COVID-19 indicate that 
the human-to-human transmission is the most probable 
explanation for the magnitude of the on-going outbreak 
(Imai et al., 2020). In general, an epidemic will increase 
as long as R0 is greater than 1, and control measures 
aim to reduce the reproductive number to less than 1 
(Li Q, et al., 2020).

Incubation Period: In SARS-CoV-2 infection, the period 
from infection to appearance of symptoms varies. 
Generally, it is thought to range from 2-14 days with a 
mean incubation period of 5.2 days (Singhal, 2020, Jin et 
al., 2020). This period depends on many factors like age, 
sex, patient’s immune status, environmental conditions, 
etc. The period from the onset of COVID-19 symptoms to 
death ranges from 6 to 41 days with a median of 14 days 
(Wang et al., 2020). SARS-CoV-2 infection can cause five 
different outcomes: asymptomatically infected persons, 
mild to medium cases, severe cases, critical cases, and 
death (Jin et al., 2020).

Receptor Interactions and Cell Entry: Human angiotensin-
converting enzyme 2 (ACE2) is a functional receptor 
that provides a direct binding site for the S proteins of 
coronavirus. SARS-CoV-2 utilizes ACE2 as a cellular entry 
receptor. ACE2 is a type I membrane protein expressed 
in lung, heart, kidney, and intestine mainly associated 
with cardiovascular diseases (Jin et al., 2020).

Symptoms and pathogenesis: The most common 
symptoms are fever, cough, fatigue, headache, sputum 
production, haemoptysis, diarrhea, dyspnoea and 
lymphopenia (Carlos et al., 2020, Huang et al., 2020, 
Ren et al., 2020, Wang W et al., 2020, Patel et al., 2020). 
Other abnormal features include RNAaemia, Acute 

Respiratory Distress Syndrome (ARDS), cardiac injury, 
grand glass opacities that leads to death (Huang et al., 
2020). The symptoms associated with SARS, MERS and 
COVID-19 are almost similar. However, people infected 
with COVID-19 develop gastrointestinal symptoms like 
diarrhea. A low percentage of SARS or MERS patients 
exhibited similar GI symptoms. The severity of COVID-19 
infection was established with the logarithmic increase 
in morbidity and mortality. Started on 29 December 
2019 with 05 cases and 01 death the number reached to 
51,174 with 1,666 (3.25%) death cases by 16 February 
2020, in China alone. The median age in these cases 
was 75 years (range 48-89 years) (Wang W, et al., 2020). 
Infected persons show higher leukocyte counts i.e. 2.9 
x 109 cells/L of blood of which 70% are neutrophiles. 
Blood C reactive protein increases up to 16 mg/L of 
blood. High erythrocyte sedimentation rate and D dimer 
are also observed along with abnormal respiratory 
findings, increased level of plasma pro-inflammatory 
cytokines. The patient’s sample shows a positive real 
time polymerase chain reaction that confirms COVID-19 
infection (Lei et al., 2020).

The clinical manifestations of COVID-19 are heterogeneous. 
In a study, 20–51% of patients were reported as having 
at least one comorbidity, with diabetes, hypertension 
and other cardiovascular and cerebrovascular diseases 
being most common (Guan et al., 2020). Experts are now 
also observing that critical patients with COVID-19 show 
signs of blood clots which can be life threatening. Such 
blood clots can obstruct a blood vessel and stop blood 
flow, the condition known as thrombosis and when 
this clot travels to other organs, phenomena known 
as embolism occurs which is again severe enough to 
cause death. In patients with severe clinical features of 
COVID-19 infection, the proportion of patients with acute 
pulmonary embolus was 23% (95% CI: 15%, 33%) on 
pulmonary CT angiography (Grillet et al., 2020).

Prevention and Control: At present there are no 
potential antiviral drugs or vaccines available against 
COVID- 19. Hence, prevention is the only way left to 
control the disease. As mentioned earlier COVID-19 is 
a lower respiratory virus enters the human through the 
respiratory path. In order to prevent human-human 
transmission the first thing is to develop method for 
effective and early detection of virus. Many companies 
have developed the PCR based detection kits. The other 
important ways to prevent COVID-19 is to keep social 
distancing (1-3 meters) and observing hand hygiene 
particularly by the health care workers and family 
members who are in contact with patients. WHO has 
already released guidelines for hand hygiene, as shown 
in Figure 2 (WHO guidelines on Hand Hygiene in Health 
Care, 2009). PPE including protective mask, clothing, 
and glasses must be used by healthcare workers. Along 
with these measures, regular decontamination of surfaces 
should be done. It is important to disinfect inanimate 
surfaces in the surgery or hospitals as patients may touch 
and contaminate surfaces such as door handles, desks, 
etc. (Kampf et al., 2020).

 998 Epidemiological Studies on Outbreaks of COVID 19		        		                 BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS



candidate vaccines in clinical evaluation phase (WHO, 
Draft landscape of COVID-19 candidate vaccines).

ii) Monoclonal antibodies: Tocilizumab, a potential 
recombinant monoclonal antibody against Interleukin 6 
(IL-6) is currently under investigation for the management 
of ARDS in patients with COVID-19. Treatment of severe 
COVID-19 cases with Tocilizumab mitigates cytokine 
storm and averts mechanical ventilation during Acute 
Respiratory Distress (ARD) (Marovich et al., 2020).

iii) Convalescent plasma therapy: Convalescent plasma 
therapy has been used for severe respiratory tract 
infections including SARS and influenza A (H1N1) 
(Cheng et al., 2005, Hung et al., 2011). Ebola patients 
had also received the treatment of convalescent plasma 
(Kraft et al., 2015). A promising approach in combating 
SARS-CoV-2 during the outbreak would be to use plasma 
from the convalescent patients. Recently, convalescent 
plasma has been widely recommended to be used for 
COVID-19 (Li H, et al., 2020). Neutralizing antibodies 
(NAbs) against SARS-CoV-2 are important therapeutic 
agents proposed for the treatment of COVID-19 (Zhou 
and Zhao,2020). However, the outcomes of plasma 
therapy are unpredictable due to variability of sera in 
different patients. A patient from South Delhi was the 
first in India to recover after receiving treatment with 
plasma therapy, as reported by Jeelani and Mishra in 
India Today, on 25 April 2020. Indian Council of Medical 
Research (ICMR) and Drug Controller General of India 
(DGCI) are two nodal agencies to approve clinical trials 
for plasma therapy in India.

iv) Antithrombotic therapy: Prophylactic doses of heparin 
might be associated with improved survival (20%) in 
patients with evidence of sepsis induced coagulopathy 
(SIC) (Tang et al., 2020).

Diagnostic Tests: Nucleic acid testing such as real time 
RT-PCR is the main technique used to detect the novel 
coronavirus, COVID-19, and to confirm suspected cases 
(Corman et al., 2020). Other than the molecular-based 
approaches, serological antibody testing is also valuable 
in detection of novel corona virus infection (Meyer et 
al., 2014).

i) Real time RT-PCR: Real time RT-PCR has been a gold 
standard measure for diagnosis of COVID-19 and is the 
most accurate way of detecting the presence of SARS-
CoV-2 in respiratory specimen (Corman et al., 2020). 
Various real-time RT-PCR protocols, which differ in the 
genes they detect, have been proposed for the diagnosis 
of COVID-19 (Hong et al., 2020). The primers and probes 
targeting specific genes of SARS-CoV-2 are used in real- 
time RT-PCR assays as diagnostic tests. The first open 
reading frames (ORF 1a and 1b), RNA-dependent RNA 
polymerase gene (RdRp), envelope (E), and nucleocapsid 
(N) have become key diagnostic targets for SARS-CoV-2 
identification (Ahn et al., 2020). However, RT-PCR has 
certain limitations. It requires certified laboratories, 
expensive equipment, and trained technicians to operate. 
Thus, RT-PR is not scalable due to the lack of testing 
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To reduce the risk of infection with COVID-19, basic 
preventive measures to be followed at all times, were 
issued by the Ministry of Health and Family Welfare 
(MoHFW), Government of India, on 18 May 2020. These 
include: (i) maintaining physical distancing of at least one 
meter to be followed at all times, (ii) mandatory use of 
face covers/masks, (iii) practicing frequent hand washing 
(for at least 40-60 seconds) and use of alcohol based 
hand sanitizers (for at least 20 seconds), (iv) following 
respiratory etiquettes, which involves strict practice of 
covering one’s mouth and nose while coughing/sneezing 
with a tissue/handkerchief/flexed elbow and disposing 
off used tissues properly. (v) self-monitoring of health 
by all and reporting any illness at the earliest.

Figure 2: Hand washing steps: duration of the entire 
procedure, 20-30 seconds (Adapted from WHO Guidelines 
on Hand Hygiene in Health Care, 2009)

Potential Therapeutics 
Potential antiviral drugs: Currently, there are no specific 
antiviral drugs or vaccines for the control of SARS- 
CoV-2. Present strategy of treatment of COVID-19 cases 
involves the use of broad spectrum antiviral drugs like 
nucleoside analogues and also HIV protease inhibitor 
(Lu H, et al. 2020). ). Use of broad spectrum antiviral 
drugs like Favipiravir, Remdesivir, Ribavirin, etc., are 
involved in the present strategy of treatment of COVID-
19 cases. Other existing drugs used for the treatment 
include the corticosteroid, Dexamethasone, and Camostat 
mesylate, the synthetic serine protease inhibitor, with 
anti-inflammatory, antifibrotic, and potential antiviral 
activities (Patel, et al., 2020). Oseltamivir, Lopinavir, 
Ritonavir via oral route, and Ganciclovir through 
intravenous route for 3-14 days are the drugs of choice 
(Chen et al., 2020). Other compounds like EIDD 2801 that 
have shown high therapeutic potential against seasonal 
and pandemic influenza can act as potential drugs to be 
considered for the treatment of COVID-19 cases (Toots 
et al.,2019).

It is clear that urgent research is needed to identify 
new chemotherapeutic drugs and develop vaccines. 
WHO is running an international therapeutics trial–the 
Solidarity trial, and as on 01 July 2020, nearly 5500 
patients in 39 countries had been recruited into the trial  
(WHO, 2020 e). As on 07 July 2020, there are around 139 
vaccines in preclinical evaluation phase and around 21 
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equipment and consumables (Frost et al., 2020). The 
human and laboratory resources required in this method 
makes it difficult to deal with the large volumes of 
samples. One technique to reduce the number of tests 
required is the pooling of samples for analysis by RT-
PCR prior to testing.

Pooled testing strategy can help accelerate the 
surveillance for COVID-19 identification in a community 
or group of people living together. Testing samples from 
multiple patients with a single PCR test, also known as 
pooled sampling, has been used previously in the early 
stages of the HIV epidemic when PCR costs were high 
(Emmanuel et al., 1988). Pooled RT-PCR testing can 
vastly increase testing for COVID-19. In this method 
multiple swab samples are pooled in a test tube and 
they are tested using a single RT-PCR test. If the test 
is negative, all the people tested are negative. If found 
positive, a pooled sampling exercise, can be done to 
trace back to the individual(s) (Narayanan et al., 2020). 
The researchers used mathematical analysis to explore 
efficient pooling strategies using this technique. They 
recommend the use of the pooled sample method with 
a binary hierarchical testing strategy for the detection 
of SARS-CoV-2 by RT-PCR in community surveillance. 
This method can enhance the capacity to test in a 
low-resources setting where testing kits, facilities, and 
personnel are scarce.

One limitation of pooling multiple RT-PCR samples is 
that the sensitivity of testing is reduced. To address this, 
it has been suggested that the number of samples being 
pooled be kept as low as possible to reduce dilution 
(Westreich et al., 2008, Muniesa et al., 2014). Based 
on a study conducted at DHR/ICMR Virus Research 
& Diagnostic Laboratory (VRDL) at King George’s 
Medical University (KGMU), Lucknow, India, ICMR has 
recommended sample pooling for real-time RT-PCR 
screening for COVID-19 in areas or population with 
low prevalence of COVID-19. In areas with positivity 
of 2-5%, sample pooling for PCR screening has been 
recommended only in community survey or surveillance 
among asymptomatic individuals. Pooling of sample 
has not been recommended in areas or population with 
positivity rates of >5% for COVID-19 (ICMR-Information 
of testing strategies, 13 April 2020).

ii) Rapid Antibody Tests: Rapid and accurate detection 
of COVID-19 is very crucial in controlling outbreaks in 
the population. The limitations of RT-PCR test makes 
it unsuitable for use in the field for rapid and simple 
diagnosis and screening of patients. Rapid and simple 
diagnosis and screening of patients can be achieved 
by testing of specific antibodies of SARS CoV-2. Rapid 
antibody tests can detect immunoglobulin M (IgM) and 
IgG antibodies simultaneously against SARS CoV-2 
virus in human blood within 15 minutes. The IgM-IgG 
combined assay is useful for the rapid screening of SARS 
CoV-2 carriers, symptomatic or asymptomatic, in the 
population (Li Z et al., 2020).

The Indian Scenario
COVID-19 Cases: In India, the first COVID-19 case was 
reported in Kerala on 30 January 2020. Only 3 cases were 
reported till 02 March 2020, however, by 05 March 2020, 
29 cases had been reported. One case was reported in 
an Indian who traveled back from Vienna and exposed 
a large number of school children in a birthday party at 
a city hotel (Singhal, 2020). As per the ICMR report of 
10 April 2020, total of 1,61,330 samples from 1,47,034 
individuals were tested, 6,872 individuals were confirmed 
positive in India. 764 patients recovered from the disease 
and there were 246 death cases (ICMR: COVID-2019 
data portal).

However, within a span of about 51 days, as on 01 
June 2020, India stood seventh in the world in terms of 
COVID-19 cases with 1,90,535 cases. The cases increased 
more rapidly thereafter, and India ranked third in the 
world as on 08 July 2020 with 7,42,417 COVID-19 cases 
and 20,642 deaths reported (WHO: Coronavirus Disease 
Dashboard) and there were 4,56,831 recovered cases 
(Johns Hopkins University: Corona Resource Centre). 
Up to 08 July 2020, 10740832 samples were tested in 
India (Official Updates Coronavirus – COVID-19 in India 
– mygov.in).

COVID-19 Testing Strategies in India: Test, track, treat 
is the key strategy for early detection and containment 
of the pandemic. To combat COVID-19, India adopted 
various testing strategies for tracing infected cases and 
creating an infrastructure to provide testing facilities and 
services across the country. To ramp up the testing in 
the country, ICMR approved of 1049 public and private 
laboratories for COVID-19 testing as on 01 July 2020. 
(ICMR portal, Testing Strategy, 01 July 2020). Along 
with the existing testing strategies, newer additional 
strategies for COVID-19 testing have been adapted. To 
facilitate testing at district level the government has 
tapped the rich resource of available TrueNat machines, 
the diagnostic machines used for tuberculosis diagnosis. 
Along with Real Time RT-PCR, the gold standard test 
for detecting cases of COVID-19, the TrueNAT and 
CBNAAT (Cartridge Based Nucleic Acid Amplification 
Test) systems have also been deployed for diagnosis of 
COVID-19. These platforms have widespread availability 
even at district and primary health center level as they 
are widely used for diagnosis of tuberculosis and other 
infectious diseases.

The viral lysis buffer that comes with the COVID-19 
cartridges inactivates the virus and poses minimum 
biosafety hazard. The closed nature of these platforms 
and minimum sample handling further augment their 
safety. These features have facilitated use of these 
platforms at grass root level thereby increasing access to 
testing. Rapid Point-of-Care (PoC) Antigen Detection Test 
(for diagnosis along with RT-PCR) and IgG Antibody test 
for COVID-19 (only for surveillance and not diagnosis) 
are also recommended by ICMR (ICMR Advisory: Newer 
Additional Strategies for COVID-19 Testing, 23 June 
2020).
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Perspectives 
Recommendations for Future: As on 08 July 2020, 
the novel corona virus, SARS CoV-2, has spread and 
badly hit about 216 countries across the globe, with 
11,635,939 confirmed cases and a mortality of 539,026 
cases (4.63%) (WHO: Coronavirus Disease Dashboard). 
Table 2 summarizes the data of COVID-19 cases in 
top 10 countries across the globe as on 08 July 2020 
(WHO: Coronavirus Disease Dashboard, Johns Hopkins 
University: Corona Resource Centre). Looking to the rapid 
rate of transmission of the disease, measures for disease 
containment with lower magnitudes of loss to human life 
and economy need to be taken. Rapid testing methods, 
screening and isolation of asymptomatic patients and 
strict implementation of infection prevention and 
control measures are highly recommended for combating 
the situation. A few recommendations are mentioned 
below:

till date (Times of India, 11 July 2020). The Dharavi 
model of combating COVID-19 has been acknowledged 
and appreciated by the WHO. On 10 July, 2020, WHO 
Director-General Tedros Adhanom Ghebreyesus while 
addressing a virtual media briefing acknowledged the 
measures adopted to contain the spread of the virus in 
Italy, Spain, South Korea and in Dharavi, quoting- “a 
strong focus on community engagement and the basics 
of testing, tracing, isolating and treating all those that 
are sick is key to breaking the chains of transmission and 
suppressing the virus” (WHO Director-General’s media 
briefing on COVID-19 – 10 July 2020).

ii) Use of pulse oximeter for screening: Early recognition 
and rapid diagnosis of COVID-19 are essential to prevent 
transmission and provide supportive care in a timely 
manner. Widespread pulse oximetry screening for COVID 
pneumonia could provide an early warning system for 
the kinds of breathing problems associated with the 
disease. A pulse oximeter can provide early warning of 
the kinds of breathing problems associated with COVID-
19 pneumonia. This device when placed on a fingertip, 
displays: oxygen saturation and pulse rate. This was 
reported in New York Times on 20 April 2020, by Dr 
Richard Levitan, an emergency physician in Littleton, 
Town in New Hampshire, United States of America.

According to Dr Levitan, COVID pneumonia initially 
causes a form of oxygen deprivation, a “silent hypoxia,” 
which is hard to detect. Normal oxygen saturation for 
most persons at sea level is 94 to 100 percent; COVID 
pneumonia patients have lower oxygen saturation. By 
detecting silent hypoxia early through a common medical 
device: a pulse oximeter, more asymptomatic patients 
who have COVID pneumonia could be identified sooner 
and treated effectively. Although, oximeters are not 
100 percent accurate, they may be used as means for 
screening and early detection of silent hypoxia along 
with other confirmatory tests.

iii) Convalescent plasma therapy: Convalescent plasma 
therapy is a promising approach in combating SARS-
CoV-2. Passive immunization has been successfully 
used to treat infectious diseases. High-quality studies 
and the need for adequate selection of donors with 
high neutralizing antibody titers should be considered 
(Cunningham et al., 2020). Convalescent plasma can 
be given to a sick people to boost their immunity. But 
a good number of donors must come forward after 
their recovery and plasma must have good amount of 
antibodies to help the sick.

iv) Pooled testing strategy: Pooled testing strategy for 
COVID-19 may benefit India. Pooling of samples can help 
accelerate the surveillance for COVID-19 identification 
in a community or group of people living together. 
This strategy could reduce the time, cost, and resources 
required and help to identify infected people in a 
population. Group testing can be beneficial in reducing 
the number of tests required to assess whether the 
infection rate in a population is low or high (Narayanan 
et al. , 2020). Testing on asymptomatic individuals 

S.No.	 Countries 	 Cases	 Deaths	 Recovered
	 & 	 (WHO)	 (WHO)	 cases
	 Territories			   (JHU)

1	U nited States	 2,923,432	 129,963	 9,36,476
	 of America		
2	 Brazil	 1,623,284	 65,487	 11,07,012
3	 India	 7,42,417	 20,642	 4,56,831
4	 Russian	 694,230	 10,494	 4,71,718
	 Federation
5	 Peru	 305,703	 10,772	 2,00,938
6	 Chile	 301,019	 6,434	 2,68,251
7	U nited	 285,772	 44,236	 1,375
	 Kingdom
8	 Mexico	 261,750	 31,119	 2,09,437
9	 Spain	 251,789	 28,388	 1,50,376
10	 Iran	 245,688	 11,931	 2,09,463
	 (Islamic 
	 Republic of)

Globally, as on 08 July 2020, 11.44am CEST, 11,635,939 
confirmed cases of COVID-19, including 539,026 deaths, 
were reported to WHO

Table 2. Top Ten Countries Affected by COVID-19 as on 
08 July 2020 (WHO: Coronavirus Disease (COVID-19) 
Dashboard), (Johns Hopkins University: Corona Resource 
Centre).

i) Adopting strategies of tracing, testing and treating 
cases: The approach of focusing on tracing , tracking, 
testing, and treating cases has been found to be 
successful to contain the spread of COVID-19, as in 
the case of Dharavai, the largest slum of Asia, located 
in Mumbai, India. Dharavi, spread over an area of 2.5 
square kilometers and with a population of 650,000, was 
once declared a COVID-19 hotspot. It recorded its first 
COVID-19 case on April 1, and till 10 July 2020, 2,359 
COVID-19 cases have been recorded in Dharavi of which 
1,952 have recovered and there were 166 active cases, 
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by pooled sample testing can save many test kits in 
particular.

v) Rapid screening and isolation of asymptomatic 
patients: Asymptomatic persons are thought to be 
potential sources of SARS- CoV-2 infection (Rothe et 
al., 2020) which may have caused the rapid spread of 
SARS-CoV-2. This asymptomatic spread may be one 
reason that the control strategy based on the isolation 
of patients has not been fully successful. Screening of 
asymptomatic patients and their isolation would help to 
prevent the random spread of infection by them. Rapid 
antibody tests are useful for the rapid screening of SARS 
CoV-2 carriers, symptomatic or asymptomatic, in the 
population (Li Z et al., 2020).

vi) Following infection prevention and control 
measures: Infection prevention and control measures 
as recommended by WHO (WHO interim guidance, March 
2020) should be effectively followed. In fact, it should be 
followed in any such outbreak in future too. Standard 
precautions include-

Practice hand and respiratory hygiene
Offer a medical mask to patients with suspected •	
COVID-19 while they are in waiting/public areas or 
in cohorting rooms.
Use of appropriate personal protective equipment •	
(PPE) according to a risk assessment.
Practice safe waste management, environmental •	
cleaning, and sterilization of patient care equipment 
and linen.
Considering all specimens collected for laboratory •	
investigations as potentially infectious.

CONCLUSION

The COVID-19 pandemic has challenged the economic, 
medical and public health infrastructure of many 
countries across the globe. The biggest problem is to 
combat and curb the spread of the outbreak in the 
absence of vaccines and suitable antiviral agents. Social 
distancing, isolation and quarantine are useful measures 
to stay safe from this pandemic infection. It is necessary 
to develop drugs and vaccines against the COVID-19 
infection as soon as possible. Until then, monitoring 
spread of COVID-19 by screening of symptomatic and 
asymptomatic patients and their isolation, mass testing 
of population by rapid testing methods and enforcement 
of infection prevention and control measures are highly 
recommended for combating the situation.
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