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ABSTRACT — A new epidemic of acute respiratory viral pneumonia was discovered in central China at the end
of 2019. The complaint was given the name nimbus virus complaint 2019 (COVID- 19), and the virus that
caused this complaint was known as severe acute respiratory pattern nimbus virus (SARS- CoV- 2). So far,
individual system has been concentrated on viral gene discovery, the ultimate using RT- PCR being the most
accurate approach. bludgeons are known to be the primary beast force for nimbus viruses. In this paper, we
present a summary of the COVID- 19 epidemic, clinical features and epidemiology. The emergence of a nimbus
virus poses a serious global public health trouble and possibly carries the eventuality of causing a major
epidemic outbreak in the naive mortal population. The recent outbreak of COVID- 19, the complaint caused by
SARS- CoV- 2, in Wuhan, Hubei Province, China has infected over36.5 million individualities and claimed
over one million lives worldwide, as of 8 October 2020. researchers have reported that the virus is constantly
evolving and spreading through asymptomatic carriers, further suggesting a high global health trouble. To this
end, current up- to date information on the nimbus virus elaboration and SARS- CoV- 2 modes of transmission.
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l. INTRODUCTION

The World Health Organization declared
an epidemic on January 30, 2020, following the
outbreak of the SARS CoV- 2 virus in Wuhan,
Hubei Province, China, and its rapid-fire spread to
25 countries. This happed just 1 month after the
advertisement of the first case of the complaint on
December 31, 2019 (1- 2). Corona viruses are
positive single stranded RNA virus that belong to
the nimbus virus family and are genetically
classified into four rubrics o, B, v and & nimbus
virus (3- 4) Since December 2019, a new nimbus
virus complaint had fleetly spread throughout
China, leading to a global Outbreak and causing
considerable public health concern. World Health
Organization (WHO) blazoned the outbreak of
COVID- 19 as a global public health exigency on
30 January 2020. In India, the first case of COVID-
19 was reported on January 27, 2020, in Kerala
quarter. Since also, there's a wide variation in the
reporting of cases across the country. The case

reporting is grounded on the SARS- CoV- 2
antigen testing by Real- Time Rear Recap
Polymerase Chain response (RT- PCR) or by Rapid
Antigen Test (RAT) (5). Corona virus (CoV) is
clustered under the viral family group that causes
complaint in mammals and catcalls. An epidemic
new Corona virus was named as ‘“Corona Virus
Disease 2019 (2019 nCoV) by World Health
Organization (WHO) in Geneva, Switzerland. As
its RNA pattern is near to SARS, the 2019 Corona
virus is renamed as SARS CoV- 2 epidemic. It
belongs to the subfamily Ortho nimbus virinae
inside the family Corona viridae, order Nido
virales, and the realm Riboviria (6). Corona
viruses, belonging to the Corona viridae family,
beget respiratory infection in mammals, similar as
batons, camels and masked win civets, and in avian
species (7,8). Symptoms and towel tropism of
Corona virus infection can vary across different
host species (9).
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Fig. 1 The schematic depicts the step-by-step process for capturing and detecting viral RNA using magnetic
probes and HRP-terminated reporters. Reproduced with permission from [10]

What are corona viruses -

Corona viruses are single- stranded,
enveloped RNA viruses 80 — 120 nm in periphery
and they're classified into four groups a, B, y and 6.
Prior to the identification of COVID- 19, only six
types of Corona virus could infect humans, and
COVID- 19, a member of the B- Corona virus
family, was the seventh. Of these viruses, four
Corona viruses, HCoV- OC43, HCoV- 229E,
HCoV- NL63 and HCoVHKU1, they're less
pathogenic and beget only mild respiratory
conditions, but the two Corona viruses, SARS-
CoV and MERS- CoV, are better than humans,
independently. They transmitted two fatal
pandemics. Meanwhile, the homology and
pathogenesis medium of SARS- CoV is veritably
analogous to COVID- 19. Due to the adaption of

COVID- 19 in batons, which have a advanced
temperature than the mortal body, this virus is more
resistant to temperature than SARS- CoV (11,12).
Corona virus has four major structural proteins
called S (Shaft), E (Envelope), N (Nucleocapsid)
and M (Membrane) as shown in Fig. 1. COVID- 19
uses angiotensin converting enzyme- type- 2
(ACE2) as a receptor and infects cells with ACE2
via a receptor- binding sphere (RBD) in the shaft
protein. The ACE2 receptor is set up in alveolar
cells, myocytes and vascular endothelial cells due
to the high affinity of COVID- 19 for ACE2.
Genital pathology, including testes and ovaries, is
also effective. COVID- 19 presumably affects
sperm product and reduces its number, and also
produces coitus hormones and can reduce sexual
desire (13,14).
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Fig. 2 A Schematic structure of Corona viruses genomes of CoVs consist of 2 partially overlapping
[15]. B Schematic representation of the genome replicase open reading frames (OFR1a and 1b) and
organization and functional domains of S protein several downstream ORFs that encode viral
for SARS-CoV, MERS-CoV and SARS-CoV-2. functional structural proteins and other proteins
Reproduced with permission from [15, 16]. The with unknown function. 50-UTR and 30-UTR,
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untranslated regions at the N and C-terminal
regions, respectively. Kb, kilobase; pair SP, signal
peptide; NTD, the N-terminal domain; RBD,
receptor-binding domain; RBM, receptor-binding
motif; FP, fusion peptide; HR1 and HR2, heptad
repeat 1 and 2; TM, transmembrane domain; CP,
cytoplasmic domain

Origin and spread of covid 19

Corona viruses, which are single- stranded
and positive- sense RNA viruses, have the longest
genome of any given RNA virus, with a genomic
content (GC) ranging from 32 to 43 (17). They've a
globular shape with poochingbranches and a
crown, and this spatial shape has led to the picking
of this viral family as Corona virus. The root of this
name is deduced from the Latin word nimbus,
meaning crown (18). Corona viruses beget 15 of
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respiratory ails and generally don't beget an acute
form of the complaint, but they can beget mild
upper respiratory infections. This viral family
infects a wide range of creatures (mammals) and
humans (18, 19). According to exploration on
Corona viruses since 1965, these viruses have the
eventuality to infect creatures and humans, and
some have the capability to transmit from creatures
to humans or vice versa (20). Studies since the
SARS epidemic have shown that batons carry
colorful Corona viruses that have the eventuality to
infect humans (18). Experimenters uprooted the
inheritable material of the new virus from people
who studied it and set up that the new nimbus virus
had a analogous origin to the SARS virus and may
have begun in batons or snakes, but that other
creatures could still be intermediated hosts (21).
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Fig. 3 A Schematic illustrations of the principle of the COVID-19 electrochemical sensing platform.
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Reproduced with permission from [22]]

COVID-19-positiveclinical samples and healthy samples.
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Symptoms

A wide range of symptoms are set up in
COVID- 19 cases, ranging from mild/ moderate to
severe, fleetly progressive, and fulminant
complaint. Symptoms of COVID- 19 are non-
specific and complaint donation can range from
asymptomatic to severe pneumonia. Prevalence of
asymptomatic cases ranges froml1.6 to51.7 and
these people don't present typical clinical
symptoms or signs and don't present apparent
abnormalities in lung reckoned tomography. The
most common symptoms of COVID- 19 are fever,
cough, myalgia, or fatigue and atypical symptoms
include foam, headache, haemoptysis, puking, and
diarrhoea. Some cases may present with sore
throat, rhinorrhoea, headache, and confusion a
many days before the onset of fever, indicating that
fever is a critical symptom, but not the original
incarnation of infection. likewise, some cases
experience loss of smell (hyposmia) or taste(
hypogeusia), which are now being considered early
warning signs and suggestions for tone- insulation(
23).

The most common symptoms of COVID-19 are
The most common symptoms of COVID- 19 are

* Fever.

* Dry cough.

* Fatigue.

Other symptoms that are less common and may
affect some cases include

* Loss of taste or smell.

* Nasal business.

* Conjunctivitis (also known as red eyes).
* Sore throat.

* Headache.

* Muscle or joint pain.

* Different types of skin rash.

* Nausea or vomiting.

* Diarrhoea.

* Chills or dizziness.

Symptoms of severe COVID- 19 complaint
include

* briefness of breath.

* Loss of appetite.

* Confusion.

* case pain or pressure in the casket.

* High temperature (above 38 °C).

Other less common symptoms are

« irritability.

* Confusion.

* Reduced knowledge (sometimes associated with
seizures).

* Anxiety.

* Depression.

* Sleep conditions.

* More severe and rare neurological complications
analogous as strokes, brain inflammation,
distraction and vagrancy- whams damage. People
of all ages who witness fever and/ or cough
associated with difficulty breathing or briefness of
breath, casket pain or pressure, or loss of speech or
movement should seek medical care immediately.
However, call your health care provider, hotline or
health installation first, If possible.

Virus characteristics

Virus characteristics The genome of the
new Corona virus SARS- CoV- 2, causing atypical
pneumonia in humans ’ population of Wuhan, had
89 nucleotide identity with club SARS- like-
CoVZXC21 and 82 with that of mortal SARS-
CoV and proved this as a new virus strain called
SARS- CoV- 2 or COVID- 19.( 25) Phylogenetic
tree analysis using the whole genome sequences of
SARS- CoV- 2 with five severe SARS CoV b
sequences, two MERS- CoV sequences and five
from club SARS - like Corona virus) from China
origin showed that SARS- CoV- 2 have formed
different cluster and were more analogous to Bat
SARS - like Corona virus( nearly 80).( 26) mortal
angiotensin converting enzyme receptor( ACE2
cell receptor) was honoured by both SARS- CoV
and Novel Corona virus SARS- CoV- 2 hy
preliminarily formalized beast models trials.(
27,28) SARS- CoV- 2 genome is made up of
globular or pleomorphic( having periphery of
roughly 60 — 140 nm), single- stranded enveloped
RNA patch covered with club shaped
glycoprotein.( 29) The genome consists of 29891
nucleotides which encodes 9860 amino acids. The
Structural proteins are decoded by the four
structural genes, including shaft (S), envelope (E),
membrane (M) and nucleocapsid(N) genes (30).
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Emergency and spread

In late December 2019, several health
installations in Wuhan, in Hubei terrain in China,
reported clusters of cases with pneumonia of
unknown cause (32). also, to cases with SARS and
MERS, these cases showed symptoms of viral
pneumonia, including fever, cough and casket
discomfort, and in severe cases dyspnoea and
bilateral lung infiltration (32,33). Among the first
27 proved rehabilitated cases, utmost cases were
epidemiologically linked to Huanan Seafood

Wholesale Market, a wet request located in
megacity Wuhan, which sells not only seafood but
also live beasties, including meat and wildlife
(34,35). According to a retrospective study, the
onset of the first known case dates back to 8
December 2019. On 31 December, Wuhan
Municipal Health Commission notified the public
of a pneumonia outbreak of unidentified cause and
informed the World Health Organization (WHO)
(36)(Fig. 1) The first genome sequence of the new
Corona virus was published on the Virological
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website on 10 January, and more nearly complete
genome sequences determined by different
exploration institutes were also released via the
GISAID database on 12 January( 37). latterly,
further cases with no history of exposure to Huanan
Seafood Wholesale Market were linked. Several
domestic clusters of infection were reported, and
nosocomial infection also passed in health- care
installations. All these cases handed clear
confirmation for mortal- to-mortal transmission of
the new virus (34,35 — 34). On 30 January, the
WHO declared the new Corona virus outbreak a
public health exigency of transnational concern
(36). On 11 February, the International Committee
on Taxonomy of Viruses named the new Corona
virus ‘SARS- CoV- 2’, and the WHO named the
complaint ‘COVID- 19 (37) The outbreak of

31 December 2019
First report of 27 cases of pneumonia
with unknown cause in Wuhan, China

December January February

9 January 2020

China announced the identification of
a novel coronavirus as the causative
agent of the pneumaonia outbreak

| 13 January 2020 20 January 2020

11 February 2020
ICTV named virus SARS-CoV-2 and
WHO named disease COVID-19

COVID- 19 in China reached an epidemic peak in
February. According to the National Health
Commission of China, the total number of cases
continued to rise sprucely in early February at an
average rate of further than 3,000 recently
vindicated cases per day. To control COVID- 19,
China executed unprecedentedly strict public health
measures. The megacity of Wuhan was shut down
on 23 January, and all trip and transportation
connecting the megacity was blocked. In the
following couple of weeks, all out- of- door
exertion and gatherings were confined, and public
installations were closed in utmost megalopolises
as well as in country (38). Owing to these
measures, the quotidian number of new cases in
China started to drop steadily (39).

8 December 2019 28 February 2020
Onset of the first recorded case in WHO risk assessment increased to
Wuhan very high on the global level

| 2 October 2020
>34,000,000 cases and
=>1,000,000 deaths

March

[ 11 March mzﬁ
WHO defined COVID-19
asa pandrﬂnit

29 January 2020 |

The coronavirus

Case of a traveler from Human-to-human 23 January 2020 -‘!I-‘"('!'f"i' to all 34 30 January 2020
Wuhan was confirmed — transmission was [— Wuhan city was 1 Provinces across | — WHO declared a
in Thailand confirmed locked down China PHEIC alert

Fig. 5 Timeline of the key events of the COVID-19 outbreak. The first recorded cases were reported in
December 2019 in Wuhan, China. Over the course of the following 10 months, more than 30 million cases have
been confirmed worldwide. COVID-19, Corona virus disease 2019; ICTV, International Committee on
Taxonomy of Viruses; PHEIC, public health emergency of international concern; SARS- CoV-2, severe acute
respiratory syndrome Corona virus 2; WHO, World Health Organization [36].

Clinical and epidemiological features

It appears that all periods of the
population are susceptible to SARS- CoV- 2
infection, and the median age of infection is around
50 years [36,40,41,42,43]. still, clinical
instantiations differ with age. In general, aged men
(> 60 times old) with co- morbidities are more
likely to develop severe respiratory complaint that
requires hospitalization or indeed die, whereas
utmost youthful people and children have only mild
conditions( non- pneumonia or mild pneumonia) or

are asymptomatic. specially, the threat of complaint
wasn't advanced for pregnant women. still,
substantiation of transplacental transmission of
SARS- CoV- 2 from an infected mama to a
bambino was reported, although it was an insulated
case (45,46). utmost people showed signs of
conditions after an incubation period of 1 — 14 days
(most generally around5 days), and dyspnoea and
pneumonia developed within a median time of 8
days from illness onset (36). In a report of 72,314
cases in China, 81 of the cases were classified as
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mild, 14 were severe cases that needed ventilation
in an ferocious care unit (ICU) and a 5 were critical
(that is, the cases had respiratory failure, septic
shock and/ or multiple organ dysfunction or failure)
(36,47). utmost cases also developed pronounced
lymphopenia, analogous to what was observed in
cases with SARS and MERS, and non- survivors
developed severer lymphopenia over time.
Compared with non- ICU cases, ICU cases had
advanced situations of tube cytokines, which

Age as major risk factor

<10 years <50 years

Likely I
[
COVID-19 cases (percentage of all cases)

Asymptomatic... and mild disease (81%)

Incubation period * Fayer, faligue and dry cough
s Cround-glass opacities

* Pneumonia

“

-5 days pam
(1-14) Disease onset

~8 days
(7-14)

suggests an vulnerable pathological process caused
by a cytokine storm. In this cohort of case,
around2.3 people failed within a median time of 16
days from complaint onset (36,48). Men aged than
68 times had a advanced threat of respiratory
failure, acute cardiac injury and heart failure that
led to death, anyhow of a history of cardiovascular
complaint (48)(Fig. 6). utmost cases recovered
enough to be released from sanitarium in 2 weeks
(36,42) (Fig. 6).

>60 years

‘

>68 years

‘ Severe (14%) Critical and deceased (5%)
* Dyspnea * ARDS
s Coexisting illness * Acute cardiac injury
¢ |CU needed * Multi-organ failure
~16 days
{12-20)

Fig no 6: Typical symptoms of Corona virus disease 2019 (COVID-19) are fever, dry cough and fatigue and in
severer cases dyspnoea. Many infections, in particular in children and young adults, are asymptomatic, whereas
older people and/or people with co-morbidities are at higher risk of severe disease, respiratory failure and death.
The incubation period is ~5 days, severe disease usually develops ~8 days after symptom onset and critical
disease and death occur at ~16 days. ARDS, acute respiratory distress syndrome; ICU, intensive care unit.

Types of Corona virus

Corona viruses are classified into four
subtypes nascence, beta, gamma and delta, which
scientists use these groups to classify different
species. Seven Corona viruses have been linked to
mortal complaint. The upper and lower airways,
nose, sinuses, mouth and lungs are affected by four
of these, including mortal Corona virus 229E and
NL63 (which belong to nascence- CoVs) (49), as
well as mortal Corona virus OC43, and HKU1
(which belong to beta- CoVs) (50) as shown in Fig.

2. These viruses are wide in the world, counting for
15 — 30 of all common snap. They only spread to
the lower respiratory tract in a small chance of
cases. Three further Corona viruses surfaced from
beast infections. These viruses developed over time
and were eventually passed on to humans. These
Corona viruses are more dangerous to people’s
health. They're listed as below ¢ Severe acute
respiratory pattern Corona virus (SARS CoV),
which caused the SARS epidemic in 2002 — 2003
(51).
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Fig no 7: Classification of different types of Corona viruses within the family Coronaviridae, subfamily Ortho
coronavirinae, and the respective genera: alpha-, beta-, gamma-, and delta Corona viruses. The SARS-CoV-2 is
classified as a beta Corona virus [52].

Elaboration of the Corona virus

Corona virus were named after the Latin
word nimbus, meaning crown or halo, owing to
their crown- suchlike harpoons on the face as seen
when viewed under an electron microscope (53).
Corona viruses belong in the subfamily
coronavirinae of the coronaviridae family, in the
order of nidovirales. The Coronavirinae subfamily
consists of four rubrics nascence Corona virus, beta
Corona virus, delta Corona virus and the gamma
Corona virus, with the SARS- CoV- 2 strain being
classified under the beta Corona virus rubric
grounded on the genome sequence analysis (54,55).
The Corona virus genome is known to have a 50
cap and a 30 poly (A) tail; thus, upon infecting the
host cell, the genome acts as an mRNA for
restatement of the replicase polyproteins needed for
viral replication (56). Corona viruses have been
reported to generally live in an beast force, similar
as batons, mice, rats, cravens, tykes, pussycats,
nags, and camels (7,57). lately, the virus has
developed the capability to initiate an epidemic by
conforming to humans via zoonotic transmission,

analogous to the former Zika virus outbreak in
2015 (58,59). batons have been reported to be the
primary carrier and force for a vast range of
viruses, including the Corona virus, therefore
making the beast — mortal species hedge cross
largely probable due to the large number of batons
that congregate within the community and their
capability to travel long distances (60). Human
Corona viruses were first discovered in the 1960s
(61). To date, studies have reported seven different
strains of mortal Corona viruses. The four common
Corona virus strains, including 229E, NL63, OC43
and HKU1, are known to beget mild respiratory
tract infections worldwide (62,63). Corona viruses
preliminarily known to infect creatures may evolve
and acclimatize to infect humans, therefore
performing in the emergence of a new virus and the
possibility of a epidemic outbreak (64). The SARS-
CoV, MERS- CoV and the more recent SARS-
CoV- 2 are exemplifications of viruses crossing the
beast- to- mortal species hedge and are known to
beget more severe symptoms in cases (65)
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Table 1. Properties of SARS-CoV-2, MERS-CoV and SARS-CoV [8,18,19,30,31,32,33,34]. (* updated as of 8

October 2020).
SARS-CoV-2 * MERS-CoV SARS-CoV

Outbreak Date December 2019 April 2012 November 2002

Epicenterm of Disease Outbreak ~ Wuhan, China JAerda%?Z’ SEE Guangdong, China
| Original/Intermediate Animal Bats, Pangolins and B Bats/Masked palm |

Reservoir potentially other mammals ats/Camels civets
" Number of Cases 36,401,583 2494 8096 |
| Number of Deaths 1,060,567 858 744 |
| Transmission Rate 3-4 <1 3 |
' Fatality Rate 1.4% 37% 10% |
| Countries/Territories affected 214 27 26 |

According to a phylogenetic study by Lu
et al. (63), SARS- CoV- 2 was reported to have
jumped the species hedge from batons vended at
the Huanan South China Seafood Market in
Wuhan, Hubei Province, China. likewise, the study
reported advanced SARS- CoV- 2 genomic
sequence similarity to the SARS- suchlike club
Corona contagions RaTG13(96.2 identity)
collected from batons in Yunnan as compared to

the SARS- CoV (79) or MERS- CoV (51.8%),
therefore suggesting batons as the primary source
of SARS- CoV- 2 Contagions 2021 (see Table 2).
Due to the large variety of creatures being vended
in the Huanan Seafood Market, experimenters
presume an central beast, similar as snakes,
pangolins, catcalls and other mammals, might have
also played a part in easing the emergence of the
current COVID- 19 outbreak (63,64,65).

Table 2. SARS-CoV-2 genomic sequence similarity to SARS-like Corona viruses, SARS-CoV and MERS-

Corona virus Strain

Genomic Sequence Similarity to SARS-

CoV-2
SARS-like Corona virus bat-RaTG13 96.2%
[ 1
SARS-like Corona virus bat-SL- 88%
CoVZC45
ISARS—Iike Corona  virus bat-SL- |
88%
CoVZXC21
' SARS-CoV 79% |
' MERS-CoV 51.8% |

COVID-19 Transmission

Although multiple reports have mentioned
that a carrier must be present for SARS CoV- 2 to
transmit, there are fresh forms of viral transmission
that have been observed throughout this epidemic
(7,66,67). A study recently performed by Chan et al
.(68) reported Contagions 2021, 13, 202 4 of 25 the

case reports of a family of six cases who have been
tested positive for the SARS- CoV- 2, including
their contact- tracing history and epidemiological,
clinical, radiological and microbiological findings.
Of the six family members, one member, who had
not travelled to Wuhan municipality and yet had
tested positive for SARS- CoV- 2 after close
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contact with the family members, was among the
first suggestions of positive person- to- person
transmission of COVID- 19 (68). Primarily, it's
now recognized that the main form of mortal- to-
mortal transmission occurs through respiratory
droplets expelled by an infected existent; hence,
coughing and sneezing renders SARS- CoV- 2

(1/ \ | 9-L0o V ‘ \ \“ > “\w/:, 5 "‘

s ' ! animal-human

D> s\,”é?

Putative source
of SARS-CoV-2

Potential intermediate host
i.e., Pangolins, snakes and
other mammals

airborne, putting on- infected individualities at
trouble of contracting the complaint (69,70). also,
data have indicated that SARS- CoV- 2
transmission can also do as a result of contact with
defiled insensible objects, also known as fomite
transmission (71).

Infected droplets in crowded
spaces

+
O

ooold ooo

EnEE=snE

Nosocomial infection

human-human

Direct contact with infected
individuals

Figure 8 Representation of the zoonotic COVID-19 modes of transmission

COVID-19 Modes of Detection
1. Reverse Transcription Polymerase Chain
Reaction (RT-PCR)-Based Testing

Whole genome sequencing analysis of the
new nimbus contagion has been performed lately
and has allowed the analysis and selection of genes
that are specific to the contagion. This allows
accurate and precise testing to be performed for the
confirmational opinion of infected cases using
conventional real- time or RT- PCR. With this
information, Chan et al. (68) developed and
optimized manuals for RT- PCR for the discovery
of the shaft gene( S) that's specific only to the new
nimbus contagion. The forward and rear manuals
are as follows 50
CCTACTAAATTAAATGATCTCTGCTTTACT-
30) and 50- CAAGCTATAACGCAGCCTGTA-
30), independently. In addition, a study by Corman
et al. (69) reported manuals specific to other genes
of the new Corona contagion, similar as the RdRp
gene, the E gene and the N gene. Any of the
following case samples slaver, respiratory,
coprolite, urine or serum or tube — are acceptable

to use for viral RNA insulation with this system.
The detailed conditions for this assay can be set up
in the published composition by Chan et al. (68).
More lately, a protocol for simple, accelerated and
sensitive discovery of SARS- CoV- 2 using slaver
samples, known as the Saliva Direct assay, has
entered exigency use authorization from the Food
and Drug Administration (70).

2 COVID-19 Testing Kits

With the critical demand for rapid-fire and
robust COVID- 19 testing, multiple companies
have developed COVID- 19 test accoutrements that
are either being bought directly by individualities
in the community for home- grounded testing or
are being used in medical laboratories to round RT-
PCR and radiological test results (Table 3).
Although not as accurate as RT- PCR tests,
COVID- 19 rapid-fire test accoutrements have a
turn- around time of under one hour as compared to
RT- PCR tests, which may take up to two days
(71). Accoutrements also allow for point- of- care
testing as well as the capability to incontinently test
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an existent who's suspected of carrying the SARS-
CoV- 2. Rapid discovery accoutrements also
increase the capability to test a larger portion of the
population, therefore further abetting in outbreak
control and accurate determination of the complaint
casualty rate. Besides detecting individualities with

ongoing SARS- CoV- 2 infections, COVID- 19
tests accoutrements also aid in detecting
asymptomatic individualities who have developed
impunity against SARS- CoV- 2, as detected
through 1gG and IgM motes (71,72).

Table 3. Recently developed COVID-19 test kits and their characteristics.

Name Compan Date of Sample Tvpe Target Duration Country of
pany Release pie Typ Antigen of Test Validation
Icg]OGXL]Dhﬂlg Ait March Whole . Ch!na and
Point of Care  Biosciences 2020 blood/serum/plas  1gG/IgM 2-10 min  United
: ma States
Rapid test
. Beijing
Wantai :
SRRSO \é\ggrct)alical T \tﬁ/;;)(;;eserum/ las 1gG/IgM 15 min Sl B
Ab  Rapid g 2020 P g511g Australia
Pharmacy ma
Test )
Enterprise
Biolidics
- Whole
2019-nCoV Biolidics March . .
1gG/IgM Limited 2020 blood/serum/plas  1gG/IgM <10 min  Singapore
i . ma
Detection Ki
Brazil
MAGLUMI . o
IgG de 2019- Sr_ube . March Whole blood e 600 tests Chl_na and
Diagnostic 2020 per hour  United
nCoV
States
m2000 . Whole 100-200 .
Abbott Core April United
SARS-CoV-2 Laboratory 2020 blood/serum/plas  1gG tests per States
assay ma hour
Rapid SARS-
CoV-2 Sona April nasal or _ Car_1ada and
. oropharyngeal S1 subunit - United
antigen Nanotech 2020
. swabs States
detection test
COVID-19 . .
Ag Respi- Cprls ’;‘(E)ng Nasopharyngeal N protein <15min  Belgium
Strip Bioconcept secretions
SGTi-flex April Whole 10-15 South Korea
COVID-19 Sugentech P blood/serum/plas  1gG/IgM - and United
2020 min
IgM/1gG ma States
INNOVITA China
2019-nCoV Bioforge April Whole sin a,ore
Ab Test Solutions Pte " blood/serum/plas  1gG/IgM <15 min gapore
. 2020 and United
(Colloidal Ltd. ma States
Gold)
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Shanghai
Liang Run
Lion Run
Diagnostic
Kit for iazalrs " April s " China and
- Laboratories blood/serum/plas  1gG/IgM <10 min .
Antibody 2020 Singapore
Pte Ltd. ma
IgM-1gG  of
Novel Corona
virus COVID-
19
DiagnoSure :
COVID-19 Grit Overseas April Whole (S:izln:,ore
1gG/IgM P blood/serum/plas  1gG/IgM <10 min gap
. Pte Ltd. 2020 and
Rapid  Test ma
Netherlands
Cassette
VITROS
Immunodiagn
ostic Products . Singapore
Anti- 8{??103;2?&' 2'\/(;% Serum/plasma 1gG/IgM/1gA 1§?h33?ts and United
SARSCOV-2 g P States
Total Reagent
Pack
MP
Diagnostics MP
. . Whole
ASSURE®S  BiomedicaAls May . .
ARS-COV-2 Asia  Pacific 2020 kr:)T:god/serum/pIas 1gG/IgM <25min  Singapore
1gG/IgM Pte Ltd.
Rapid Test
Roche
Roche ; .
. Diagnostics May N . .
Elecsys Anti Asia Pacific 2020 Serum/plasma protein/lgG 18 min Singapore
SARS-CoV-2
Pte Ltd.
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