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Abstract Severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2) is the seventh-generation coronavirus

family causing viral pandemic coronavirus disease

(COVID-19) across globe affecting millions of people. The

objectives of this study are to (1) identify the major

research themes in COVID-19 literature, (2) determine the

origin, symptoms and modes of transmission of COVID,

(3) recommend the intervention and mitigation strategies

adopted by the Governments globally against the spread of

COVID-19 and the traumatization among the public? and

(4) study the possible drugs/treatment plans against

COVID-19. A systematic literature review and compre-

hensive analysis of 38 research articles on COVID-19 are

conducted. An integrated Research focus parallel-ship

network and keyword co-occurrence analysis are carried

out to visualize the three research concepts in COVID-19

literature. Some of our observations include: (1) as SARS-

CoV-2’s RNA matches * 96% to SARS-CoV, it is

assumed to be transmitted from the bats. (2) The common

symptoms are high fever, dry cough, fatigue, sputum pro-

duction, shortness of breath, diarrhoea etc. (3) A lockdown

across 180 affected counties for more than a month with

social-distancing and the precautions taken in SARS and

MERS are recommended by the Governments. (4)

Researchers’ claim that nutrition and immunity enhancers

and treatment plans such as arbidol, lopinavir/ritonavir,

convalescent plasma and mesenchymal stem cells and

drugs including remdesivir, hydroxychloroquine, azi-

thromycin and favipiravir are effective against COVID-19.

This complied report serves as guide to help the adminis-

trators, researchers and the medical officers to adopt rec-

ommended intervention strategies and the optimal

treatment/drug against COVID-19.
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Interventions � Network analysis

Introduction

Coronavirus (CoV) is clustered under the viral family

group that causes disease in mammals and birds. A pan-

demic novel coronavirus was named as ‘‘Corona Virus

Disease 2019’’ (2019-nCoV) by World Health Organiza-

tion (WHO) in Geneva, Switzerland [28, 47, 49]. This is

the deadly third-generation virus in Corona family pre-

ceded by Middle East Respiratory Syndrome (MERS) in

2012 and Severe Acute Respiratory Syndrome (SARS) in

2003. After Rhinoviruses, Coronaviruses are ranked as the

main cause of the commonplace cold without triggering

any sickness [40]. In 1937, the primary coronavirus was

located in bats, rarely affecting humans and mostly
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circulating among animals like bats, camels, and cats.

Later, they mutated to contaminate rats, cattle, pigs, mice,

cats, dogs, horses, and turkeys. The first human coron-

avirus, known in the sixties, infected the nasal cavities of

humans resulting in common cough and cold. Symptoms in

different species includes: higher breathing tract ailment in

chickens, diarrhoea in cows and pigs [46], dry cough,

tiredness, fever, sore throat, aches and pains, shortness of

breath, runny nose and diarrhoea in humans [12, 45].

Coronaviruses establish the subfamily

Orthocoronavininae inside the family Coronavidae, and

belong to the order Nidovirales, and the realm Riboviria

[31]. They are encircled and the most acknowledged RNA

virus until date with a nucleocapsid and a superb-experi-

ence single-stranded RNA genome with the genome length

ranging from * 27 to 34 kilobases [1, 39]. A two-di-

mensional view of Corona beneath a transmission electron

microscopy reveals a characteristic look of ‘‘paying

homage to a crown’’ around the virions. [47] This lead to

naming the virus ‘‘Corona’’, meaning ‘‘crown’’ or ‘‘halo’’

in Latin. As its RNA patten is closer to SARS, the 2019

Coronavirus is renamed as SARS-CoV-2 pandemic. In

2003, SARS-CoV killed almost 10% of total affected

patients (8429) across 29 international locations. MERS-

CoV was found to be even more lethal with a mortality rate

of 30% of the infected patients [35]. Comparatively, the

mortality rate of SARS-CoV-2 is very less (2.9%) albeit

resulting in a massive outbreak with 491,271 confirmed

cases and 22,165 deaths across 198 countries, as on 26th

March 2020. This exponential death rate across different

regions might not be as serious as Black death which killed

around 75 million people in the fourteenth century and

Influenza which resulted in 50 million death in 1918 [1],

but if proper precautions are not taken there might be a

greater chance of SARS-CoV-2 becoming the most dev-

asting pandemic disease of the twenty-first century.

In order to overcome the above disastrous scenario

and serve as an aid to the healthcare researchers and the

Government administrators, our work presents a systematic

literature review (SLR) and a comprehensive analysis of 38

research articles on Coronaviruses 2019 (COVID-19). An

integrated Research Focus Parallel-ship Network (RFPN)

and Keyword Co-Occurrence Network (KCON) is formu-

lated to visualize the major research themes in COVID-19

literature. The rest of this paper is organized as follows:

‘‘Systematic literature review’’ section presents the SLR

and co-occurrence network analysis. The ‘‘A Comprehen-

sive analysis of reviewed papers’’ section reports a com-

prehensive analysis of the reviewed papers in consideration

with the origin, mutational outbreak and the modes of

transmission of SARS-CoV-2, the intervention/control and

precaution measures taken by the different counties across

the globe against the exponential pandemic growth, and the

updates on the drugs/treatment plans/clinical vaccines

against COVID-19. Finally, the conclusions are highlighted

in ‘‘Conclusions’’ section.

Systematic literature review

Following [38], a three-phase SLR methodology was

adapted. Phase I involves the formulation of the research

questions and our work focuses on answering the research

question: ‘‘What are the major research streams in COVID-

19?’’

Then, Phase II is carried out where the articles for the

study are selected and filtered. The articles are accessed

from the Web of Science database using the keywords

‘‘COVID’’, ‘‘CORONA’’, ‘‘SARS’’, ‘‘WUHAN VIRUS’’,

‘‘WUHAN PNEUMONIA’’ or ‘‘nCoV’’. A total of 156

papers published during 2019–2020 were collected and

were subjected to screening. Within this initial sample,

short communications and letters to editors are filtered.

Then, the title, abstract, and keywords of each paper were

checked for relevance and subsequently, 38 papers were

found suitable for the study. Table 1 shows the top distri-

bution of the reviewed papers by the journal.

Using the screened sample of 38 papers, Phase-III is

performed which involves data extraction and co-occur-

rence network (CON) analysis followed by a comprehen-

sive reporting. CON analysis is a bibliometric tool useful

for investigating, mapping, and visualizing the major

research concepts in a particular scientific field. CON maps

the author keywords to construct a network that represents

the intellectual content of the research field such as cog-

nitive themes and their interrelations using cluster analysis

and network analysis [5]. Cluster analysis is carried out

using RFPN and the research streams of each cluster are

identified using the KCON. The procedure of RFPN and

KCON is adapted from [38] which involves (1) title and

author keywords retrieval, (2) Revision and statistical

analysis, (3) Visualization and clustering of RFPN, and (4)

Research themes identification using KCON.

Table 1 Distribution of reviewed papers by journal

Journal No. of papers

3 International Journal of Infectious Diseases

3 Journal of Medical Virology

2 Engineering

2 Journal of Korean Medical Science

2 Journal of Advanced Research

2 Journal of Microbiology, Immunology And Infection

2 Travel Medicine And Infectious Disease
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The title and author keywords are retrieved from the 38

papers using BibExcel [17]. Following [24], each word in

the title and author keywords (collectively known as an

actor) are standardized as different authors use different

words to describe the same meaning. The common terms

like ‘‘COVID-19’’, ‘‘CORONA’’, ‘‘nCoV’’, ‘‘Wuhan’’ and

‘‘China’’ are excluded in the RFPN analysis as they will

result in a lower centrality measure for the actors that

represent the core research concept in each cluster. The

actors with a single frequency are excluded as they cannot

be mapped in CON. In all, 60 actors are identified and the

top 15 keywords by frequency are listed in Table 2.

In RFPN, each paper denotes a node and an edge is

formed between two papers if they have at least one

common actor amongst them. The number of common

actors between two papers represents the edge weight

between them. We use the open-source software Gephi to

map and visualize the actor co-occurrence among the

reviewed papers [3]. Based on the data extracted using

BibExcel, a raw RFPN network consisting of 38 nodes and

135 edges is created in Gephi with a random positioning of

the nodes. To identify and eliminate the outliers i.e. papers

with no connection to the network, the Force Atlas Layout

is used which moves the highly connected nodes to the

centre of the network and the least connected nodes away

from the centre. Figure 1a–c show the raw network com-

prising the 38 nodes, the force layout of the raw network

with and without the outliers (3 papers) respectively.

Next, we group the 35 nodes into communities based on

the modularity index, where each community represents a

set of densely connected papers with sparse connections to

the other clusters [38]. For this purpose, we use the default

Louvain clustering algorithm to partition a network into the

optimal number of communities that maximizes the mod-

ularity index [23]. Figure 2 shows the RFPN clustered into

3 modules each representing a specific research concept

and the number within each node denotes the paper id (see

‘‘ Online Appendix’’). The modularity index of the RFPN

is 0.603, which indicates that an optimal number of clusters

is identified [34]. The lead nodes of each cluster have -

higher values of Eigenvector Centrality (EVC) measure

which varies from 0 to 1 and denotes how well connected a

node is within the network [9]. The node sizes shown in

Fig. 2 are proportional to their EVC scores. Table 3 shows

the leading 5 articles based on the EVC value in each

community.

From Fig. 2, it is clear that Cluster 3 is the highly

studied research stream in the COVID-19 literature and

includes 13 papers. From Table 3, we can also observe that

clusters 3 includes papers with a higher EVC compared to

other clusters. Based on the position in the RFPN and EVC,

the influence of a paper in the cluster can be determined.

Accordingly, the core research theme of a cluster is

determined by the papers with a higher EVC in that cluster.

Next, KCON is constructed using Gephi to determine

the research themes in each cluster. KCON represents each

actor as a node and an edge link is formed between two

actors if they are listed in the same paper. The number of

common papers listing both the actors determines the edge

weight between them. The actors of the papers in each

cluster are extracted and the actor co-occurrence array in a

.net format is generated using BibExcel. Using the .net file,

a raw network with randomly positioned actors is devel-

oped using Gephi. The Force Layout algorithm is then

applied to move the most connected actors to the centre

and the less connected actors away from the centre of the

network.

Figures 3, 4 and 5 represent the KCON of clusters 1, 2,

and 3 respectively. The sizes of the actors are proportional

to their EVC. The actors with higher EVC and central to

the network with thicker edges represent the major research

theme in that cluster. For example, the core keywords of

cluster 1 are ‘Symptoms’, ‘Transmission’, ‘Origin’, and

‘Spread’.

Accordingly, the major research concepts addressed in

each cluster are identified as shown in Table 4.

A comprehensive analysis of reviewed papers

Based on the findings of the CON analyses, the research

questions are expanded to include the following: (1) what

are the origin, symptoms and modes of transmission of

COVID-19? (2) what are the possible intervention and

mitigation strategies that can be adopted globally against

Table 2 Top 15 actors with

frequency
Actors Frequency

Respiratory 7

Treatment 7

Outbreak 6

Transmission 5

Nurses 4

Control 4

Mesenchymal 4

RT-PCR 4

France 3

Characteristics 3

Spread 3

Stem-cells 3

Asymptomatic 3

Lopinavir 3

Arbidol 3
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Fig. 1 RFPN network

Fig. 2 Clustered RFPN with

node size proportional to its

EVC
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the spread of COVID-19 and traumatization among the

public? and (3) what are the possible drugs/treatment plans

proposed against COVID? To answer the above research

questions, the 38 papers are further comprehensively

analysed.

Table 3 Leading 5 articles in RFPN clusters based on EVC

Rank Cluster 1 Cluster 2 Cluster 3

Article ID EVC Article ID EVC Article ID EVC

1 [8] 0.555 [32] 0.563 [9] 0.961

2 [16] 0.494 [12] 0.561 [28] 0.956

3 [24] 0.488 [34] 0.559 [35] 0.954

4 [25] 0.461 [33] 0.488 [27] 0.945

5 [30] 0.414 [18] 0.459 [19] 0.918

Fig. 3 KCON of cluster 1: origin, symptoms and modes of transmission of COVID-19
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Cluster 1: origin, symptoms and modes

of transmission of COVID

Genetical morphology, classifications and replication

mechanism

Morphology Mostly viruses have either DNA or RNA

genetic materials. SARS-CoV-2 belongs to a large family

of RNA viruses and has a single stand RNA structured

genome with 32 kilobases length [41]. This is found to be

the largest RNA virus genome known to mankind. SARS-

CoV-2 has a unique feature i.e., the recombination fre-

quency of positive-strand RNA is very high. When the host

is infected with multiple coronaviruses, they promiscu-

ously combine genetic information from different sources

resulting in a high mutation rate which creates major

confusions during diagnostics and vaccine generation [19].

Morphology of Corona Virus as adopted from [28] is

shown in Fig. 6.

Classifications of coronavirus Coronavirus is majorly

classified into four types which are named after the Greek

letters alpha (a), beta (b), delta (d) and gamma (c). In the

above four classifications, the categories that infect human

beings are alpha and beta coronaviruses. These viruses

spread through the aerosol and airborne modes of trans-

mission which mark a responsibility of about 10–30% of

colds occurring worldwide. Coronavirus was not deemed

dangerous until it underwent mutational change resulting in

upper respiratory infections and pneumonia [31]. Till date

the researchers have found seven human coronaviruses

(HCoVs) which are listed as follows: SARS;

MERS; SARS-CoV-2;HCoV�229E;HCoV�OC43;HCoV

�NL63;HCoV�HKU1 [39]. 2019-nCoV have mutated

from aerosol to airborne with a communal distance of 4–5

feet through droplet nuclei mixed with high humid air,

causing respiratory disease in children and aged

population.

Replication mechanism Generally, the past reported RNA

virus genomes which infected mankind contains a single

open reading frame (ORF) and the ORP is converted into

single polyprotein. This polyprotein is further catalytically

sliced into shorter functional viral proteins. However, the

replication mechanism of Coronaviruses is found to have

an unusual pattern involving a 2-step replication as shown

in Fig. 7 [31]. A single Coronavirus holds more than 10

separate ORFs enabling the virus to grow and spread at an

uncontrollable rate [39]. The biggest ORFs is then trans-

lated by ribosomes in Step 1 and on comparing with an

RNA viral genome, they are twice in size. Then, the

enzymes are encoded by replicate gene using other gen-

omes as template producing messenger RNA molecules

which is further transformed into structural protein that acts

as building block of new viral particles in Step 2 [16].

Origin and primary modes of transmission

SARS-CoV in 2003 and MERS-CoV in 2012 was found to

be originated from bat and dromedary camel respectively.

Fig. 4 KCON of cluster 2: intervention and mitigation strategies against the spread of COVID-19 and traumatization among the public
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In this series, SARS-CoV-2 which has* 96% similarity to

SARS-CoV is also assumed to be originated from the bats

and transmitted through animal-human contact in Wuhan

meat market, Hubei province, China. However, because of

mutation change, it had acquired the capacity to transfer

from human to human [40]. As on 26th March 2020,

4,91,579 cases have been reported across 196 nations with

17,234 death and 1,03,732 recuperated cases.

Jalava [20] highlighted that the introductory COVID-19

cases might have occurred due to Zoonotic mode of

transmission. Because of the restricted initial human-to-

human spread, the timely grouping of the elderly people in

Huanan Seafood Market, Wuhan, China, and the associa-

tion between bat coronavirus and SARS-CoV-2, Zoonotic

infection might have resulted. Further, the SARS-COV-2

epidemic might have originated from the other unusually

large pollutants in the seafood industry varying from

Fig. 5 KCON of cluster 3: drugs and treatment plans of COVID-19

Table 4 Major research concepts in COVID-19 identified using KCON

Cluster No. of papers Research area

1 10 Origin, symptoms and modes of transmission of COVID-19

2 11 Intervention and mitigation strategies against the spread of COVID-19 and traumatization among the public

3 14 Drugs and treatment plans of COVID-19
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seafood bins to air pollution and from livestock or rats.

Haider et al. [15] estimated a transmission risk index of

COVID-19 based on the number of passengers to

destination countries, weighed by the number of recorded

instances in the departed cities, reported by the WHO.

Based on the developed risk index, they ranked each nation

Fig. 6 Morphology of corona virus. Source: [28]

Fig. 7 Replication mechanism of coronaviruses (Source: [31])
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in four quantiles threat level (4th quantile represents the

greatest risk and 1st quantile denotes the lowest risk)

covering 388,287 travellers connected to 1297 airports in

168 countries all over the worldwide. As per their risk

rating system, the countries under study reported at least

one COVID-19 case as of 5 February 2020, and the num-

ber of countries in the fourth, third, second and first

quantile of the threat level were 24, 2, 1 and none

respectively. Except China, higher-risk countries of

2019-nCoV transmission included: Thailand, Canada,

Malaysia, Cambodia, the USA, Germany, UK, Italy

France, Russia, and Australia, each reporting a minimum of

one case. In Africa and South America, the risk of infection

is very small with Brazil, South Africa, Mauritius, Ethiopia

and Egypt displaying a higher danger of transmission.

Improved public safety response by early event identifi-

cation, suspicious accidents monitoring, contract tracking

and improved airport security, public awareness and safety

staff caution are some of the intervention techniques pro-

posed against the spread to other territories.

Symptoms and secondary modes of transmission

Qin et al. [37] have reported that COVID-19 has pul-

monary tropism resulting in peripheral ground-glass

opacities and/or lung consolidations in more than two

pulmonary lobes. They recommended the usage of 18F-

FDG PET/CT imaging technique to examine the lung

lesions and lymph node which are characterized as

COVID-19 symptoms.

Lim et al. [27] discussed the spread of COVID-19 in

South Korea through secondary transmission from the

people who travelled from China. A textile worker, who

caused one and three cases of secondary and tertiary

transmissions respectively, was observed to have moderate

respiratory signs and irregular body temperature during

hospitalization accompanied by pneumonia symptoms on

the chest computerized tomography (CT) examination on

day 6 of admission.

Hu et al. [18] exposed the dissemination potential of

asymptomatic COVID-19 virus transmission by examining

the medical characteristics of 24 cases of asymptomatic

patients who acquired the infection from near-contact.

During the screening, none exhibited any oblivious symp-

toms. But later they were hospitalized and 20.8% evolved

symptoms (cough, fatigue, fever, and many others), 50.0%

showed floor-glass chest in CT images and 20.8% exhib-

ited stripe shadowing in the lungs. The remaining cases,

who showed no symptom with normal CT image, were

more youthful and out of 24 instances none developed

extreme COVID-19 pneumonia nor demised. This work

also reported that communal period varies from 9.5 days in

symptomatic patients to 21 days among the asymptomatic

patients. Continuous Virus Nucleic Acid tests and isolation

were recommended for the patients to be discharged.

Paraskevis et al. [36] classified the genetic links of

2019-nCoV and checked for putative hybridization within

the genus of Sarbecovirus. Hypothetical recombination was

explored by using RDP4 and Simplot V3.5.1 and discor-

dant phylogenetic clustering in person genomic fragments

was validated using phylogenetic analysis via Maximum

likelihood and Bayesian strategies. The results indicate that

the 2019-nCoV is strongly linked to BatCoV Ratg13 code

in the genome (code similarity 96.3%); though latter will

not result in epidemic as they lack the precise mutation.

However, the evidence that 2019-nCoV arose from bats

was quite conceivable with nCoV being non-mosaic in

nearly half of its genome of a unique lineage inside the

Betacoronavirus. Such genomic attributes and their possi-

ble interaction with the properties of viruses and virulence

in humans require more focus.

Luan et al. [29] highlighted that ACE2 is a processor for

both the coronaviruses SARS-CoV-2 and SARS-CoV and

by evaluating the main residues of ACE2 for S Protein

Recognition, the probable host range of nCoV can be

determined. They observed that pets (dog and cat) and

Pangolin and Circetidae mammals retained much of the

essential residues for connection with S Protein from

SARS-CoV and nCoV. The communication between

cat/dog/pangolin/Chinese hamster ACE2 and S Protein

from SARS-CoV/nCoV was modelled by homology sim-

ulation. They also identified that N82 ACE2 had a greater

interaction with SARS-CoV-2 S Protein than M82 in

human ACE2 and provided an understanding into the host

repertoire of SARS-CoV-2 and highlighted a new approach

for developing and optimizing ACE2 for SARS-Cov-2

infection.

Kim et al. [21] focused on Viral Load Kinetics of 2

reported COVID-19 cases with mild to medium illness in

Korea. Their results show that COVID-19 exhibits a unique

and distinct Viral Load Kinetics than that of the other

previously reported Coronaviruses.

Max Roser and Ortiz-Ospina [32], described the symp-

toms of COVID-19 based on the data of 55,924 laboratory

confirmed cases of nCoV in China, provided by WHO as

on February 20, 2020. Figure 8, adopted from Roser maps

the symptoms of COVID-19.

Cluster 2: intervention and mitigation strategies

against the spread of COVID and traumatization

among the public

In this section various strategies taken by government,

health sector, researcher and general public against the

spread of COVID-19 is discussed. Stoecklin et al. [4]

reported the intervention strategies taken by France.
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Starting from 10th January 2020, strengthened surveillance

with effective collaboration among the stakeholders was

implemented to identify the imported cases from other

countries and to control secondary transmission risk. A

follow-up procedure with necessary control measures was

also defined at three risk levels.

Catton [6], related the global challenges faced due to

COVID-19 to global warming. The challenges faced by

healthcare professionals were highlighted. Adequate num-

ber hospital nurses were recommended to reserve as buffer

while the remaining nurses should be employed on rotation

basis.

Li and Feng [25], discussed the significant identification

of Cytotoxic T Lymphocyte (CTL) and B cell epitopes in

nCoV Surface Glycoprotein by Immunoinformatics

approach. This article uses molecular dynamics simulations

to study the interactions between major histocompatibility

complex (MHC) and the identified CTL epitopes in China.

The viral surface glycoprotein contained 5 CTL epitopes, 3

sequential b cell epitopes and 5 discontinuous b cell epi-

topes. MHC class I peptide-binding grooves were found to

be attached to CTL epitopes with persistent hydrogen

bonds and salt bridge anchors. This highlights their

capacity to induce immune responses and hence to serve as

potential candidates for the production of nCoV vaccines.

Lai et al. [22] explains about their local experience in

minimising COVID-19 through ophthalmological control

measures for both patients and health care workers. They

implemented a three-level system of administrative man-

agement measures. The first level includes reducing the

patient presence by sending text messages with an inquiry

contact number of clinicians for rescheduling the medica-

tions, mitigating the cross-infection of COVID-19 by

establishing a triage system to segregate patients with

symptoms and travel history and preventing non-contact

tonometry and procedures under general anaesthesia that

generates micro-aerosol. Further, they avoided nasal

endoscopy that provokes sneezing and produces droplets.

They also suspended all elective clinical treatments and the

staffs were given training on control measures. Secondly,

environmental safety measure such as prevention of the

spread of COVID-19 droplets, implementation of security

covers on slit lights, the regular disinfection of appliances

and the provision of eye protection to workers were

introduced. Thirdly, protection measures such as uniform

masking, hand grooming and correct usage of Personal

Protective Equipment (PPE) were encouraged.

Banerjee [2] used a total of 214 general public and 526

patients, to analyse the vicaria trauma scores using a

smartphone app-based assessment to tackle the psycho-

logical stress of the working citizens. The findings indicate

that the clinical burden of non-frontline nurses was greater

than that of frontline nurses, and the general public’s

vicaria distress ratings were slightly higher than that of the

patients. Wind et al. [43] and Li et al. [26] also highlights

that the lack of proper awareness and precautions about

COVID-19 is increasing the stress among the public.

Gao et al. [14] addressed the WHO’s progress on the

transparency and the open-access to the disease data

graphs. As choropleth map writers have suggested, car-

tograms are the best tool to represent both the growth and

the distribution of COVID-19. Cartograms of six circular

variations were designed comprising details on the verified

cases every 48 hours. Such styles of projects, communicate

knowledge more intuitively and effectively, thereby

encouraging greater public engagement in the battle against

COVID-19.

Yan et al. [44] discuss the analysis of YouTube video as

a tool to hinder COVID-19. 72 videos in English and 42 in

Mandarin about COVID-19 were reviewed. The videos

were classified as useful, misleading or news-based. Kappa

coefficient was used to evaluate the Inter-observer agree-

ment. This analysis showed that YouTube viewership

during 2019 n-CoV outbreak is higher than the previous

outbreaks. They also advocated that passing on the accurate

and authentic information to general public through You-

Tube by controlling or prioritising video delivery can help

the general public to fight against COVID-19.

Cluster 3: drugs and treatment plans of COVID-19

In this cluster, the various drug and treatment plans pub-

lished by different researchers to fight against COVID-19

are compiled. Deng et al. [11] reported a treatment plan

based on Arbidol and Lopinavir/Ritonavir (LPV/R). Clin-

ical observation for a period of 5–21 days between Jan 17,

2020, to Feb 13, 2020, was carried out for COVID-19

confirmed patients without invasive ventilation. The

patients were administrated Oral Arbidol and LPV/R in

combination and monotherapy groups. Chest CT, taken to

check pneumonia on Day 7 and Day 14, exhibited a drastic

improvement on the patients in the combined group with

Fig. 8 Symptoms of coronavirus. Source: [32]
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Arbidol and LPV/R. 94% success rate was observed in the

combination group than the monotherapy group (30%

success rate).

Lai et al. [22] and Zhang et al. [48] reported different

forms of COVID-19 such as Pneumonia, Acute Respiratory

Disease and Asymptomatic Carrier State. They observed

that the highest infection rate is with adults followed by

neonates, elderly patients and, children. Ground-Glass

Visibility Bilateral interaction was observed in the Chest

Imaging of the infected patients. They advocated the usage

of drugs such as Remdesivir and Chloroquine to prevent

the COVID-19 infection. However, these drugs had no

impact on curing COVID-19 infection.

Luo et al. [30] proposed the use of the Chinese

medicines (CM) containing herbs like radix-astragali,

radix-glycyrrhiza, radix-saposhnikoviae, Fructus Forsythia,

Lonicerae Japonicae Flos and Rhizoma Atractylodis

Macrocephalae to treat COVID-19. These herbs were

found effective against SARS and H1N1 Influenza. Evi-

dence from clinical trials, surveys or other population tests

suggests that CM are effective to deter infectious respira-

tory virus diseases. The analysis showed that the CM

Category had smaller side effect than the Non-CM Cate-

gory (Relative Chance 0.36).

Chen et al. [7] suggested a treatment plan against

COVID-19 based on the transplantation of Mesenchymal

Stem Cells (MSCs), which was implemented successfully

for the treatment of Virus-Induced Pneumonia and H7N9-

Induced ARDS in 2013. 44 Patients with H7N9-induced

ARDS were segregated as a Control Group and 17 patients

with H7N9-induced ARDS served as an experimental

community of Allogeneic Menstrual-Blood-derived MSCs.

It was notable that MSCs transplantation greatly decreased

the death rate of the experimental community (17.6%)

compared to the control group (54.5%). Since H7N9 and

COVID-19 share similar symptoms resulting in multi-or-

gan failure, MSC-based treatment could be a possible

alternative for COVID-19 treatment.

Shereen et al. [40] analysed the development and

pathogenicity of COVID-19 and the prior human coron-

aviruses-SARS and MERS. They also reviewed the

approaches for developing effective vaccines and thera-

peutic combinations to cope with this viral outbreak. Yuli

et al. [45] highlighted the clinical research performed by

Dr. Sulianti Saroso, Infectious Disease Hospital, utilizing

biochemical assays. The biological samples were obtained

from 13 patients with MERS-CoV infection. Viral RNA

was insulated and transformed to C-DNA, and used as the

guide to identify 12 viral panels based on traditional PCR

and sequencing. Viral etiological agents found in patients

were Human Metapneumovirus, Enterovirus D68, Rhi-

novirus C, HCoV 229E, Herpes Simplex Virus Type 1,

H1N1, H3N2, Dengue Virus and Rhinovirus A60. The

genomes of nine viral agents within various taxa were

identified in the MERS-CoV patients, including human

metapneumovirus, influenza virus, coronavirus, her-

pesvirus enterovirus, and paramyxovirus. This study

highlights the need for a detailed examination to encounter

other secondary viruses that cause more damage than

COVID-19. By this method, the mortality rate of COVID-

19 can be controlled by treating the secondary catalyst

viruses responsible for demises.

Dong et al. [13] addressed the possible effects of drugs

such as Favipiravir, Chloroquine, Remdesivir, and Arbidol

against SARS-CoV-2 and successful results were obtained.

Su et al. [42]. discussed the age as a factor of recovery.

SARS-Cov-2 can be shed in the stool of the patients in the

recovery phase. It was observed adults have shorter shed-

ding time than children and aged people. They analysed the

possible causes of this finding and recommend that a

negative stool sample should be included in a patient’s

discharge criteria.

Metcalf [33] developed a new approach to improve

biological resistance of the patient using stem cells against

COVID-19. They discussed how synthetic stem cell can

help in reducing the mortality rate due to COVID-19.

Zhang and Liu [46] discussed the alternative treatments

for COVID-19 since no vaccine is currently available in

market. They performed an online search on Coronovirus

and RNA Virus therapy and observed that general thera-

pies, Coronavirus-specific therapies, and antibiotic thera-

pies would be useful in the battle against COVID-19. They

also suggested that infected patient’s nutritious standing

should be evaluated before general treatments. The studies

on the administration of Influenza vaccine and convales-

cent serum against COVID-19 need attention.

Daw et al. [10] and Chen et al. [8] advocated that the

patients were the key cause of COVID-19 infection. They

described the benefits of dynamic surveillance of SARS-

CoV-2 RNA in the recorded case of COVID-19. The

SARS-Cov-2 RNA Oropharyngeal Swab Test was recom-

mended as a discharge criterion for recovered patients.

Since the number of discharged patients is escalating, the

hospitals will not be equipped for handling the asymp-

tomatic discharged patients with COVID-19 who were

retested positive for SARS-CoV-2. In such cases, Zhang

et al. [48] advocated the need for self-quarantine among the

discharged COVID-19 patients.

Concluding remarks

In this work, a SLR and a comprehensive analysis of 38

articles on COVID-19 are conducted to answer the for-

mulated research questions. The developed CON analysis

determines the three major research themes in the COVID
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literature as (1) the origin, symptoms and modes of trans-

mission of COVID-19, (2) intervention and mitigation

strategies against the spread of COVID-19 and traumati-

zation among the public and (3) drugs and treatment plans

of COVID-19.

Our comprehensive analysis reveals that COVID-19

originated from the bats and transferred from Wuhan meat

market, Hubei province, China through zoonotic mode of

transmission. The epidemiological investigation confirms

that COVID-19 involves both the asymptomatic and

symptomatic transmission with a communicable period of

fewer than 3 weeks. The common symptoms include

shortness of breath, fever, sputum production, dry cough,

sore throat, fatigue, nausea/vomiting, muscle or joint pain,

nasal congestion, headache, chills, and diarrhoea. The

intervention and mitigation strategies implemented by the

governments against the spread of COVID-19 are city lock-

down, border closing, strengthening the surveillance to

identify the imported COVID-19 cases from other coun-

tries, establishing adequate medical team on a rotation

basis, reducing patient attendance in hospitals by

rescheduling non-critical surgeries, providing e-health care

to public, suspicious accidents monitoring, contract track-

ing and improved airport security hand hygiene, appro-

priate use of personal protective equipment, universal

masking, and creating transparency and public access to

disease data using maps/cartograms. For eradication of the

COVID-19, the following drugs and treatment plans are

proposed in the literature. Nutrition and immunity enhan-

cers such as Omega-3 polyunsaturated fatty acids (PUFA),

Zinc, Vitamin A and C, Chinese medicine, etc., and

treatment plans such as Arbidol, Lopinavir/Ritonavir,

Convalescent plasma and Mesenchymal Stem Cells and

drugs including Remdesivir, Hydroxychloroquine, azi-

thromycin and Favipiravir are analysed. The development

of COVID-19 cured people’s RNA-virus related vaccines

and avian infectious bronchitis (IBV) vaccine are still

under study. We conclude by stating that the current work

can serve as an aid to health-care researchers in developing

the anti-viral vaccine against COVID-19 and helps the

administrators in controlling the spread of COVID-19.
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