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Abstract 

Coronavirus, at present, has created major health havoc across the world. It has been declared as a 

global health threat by the World Health Organization (WHO). The world has already experienced 

major outbreaks of coronaviruses previously. A few of the major outbreaks from the past include 

Severe acute respiratory syndrome coronavirus (SARS-CoV) in 2002, Middle East Respiratory 

Syndrome  (MERS-CoV) in 2012, and the present Severe acute respiratory syndrome coronavirus 

2(SARS-CoV-20). All of these belonged to Coronaviridae and have been known to cause 

respiratory infections mostly. The infection ranges from mild to severe and even death with 

common symptoms of fever, chills, shortness of breath, gastrointestinal problems, etc. This 

respective review article discusses the prominent members of Coronaviridae in detail. It highlights 

the major outbreaks of coronaviruses faced by the world and the substantial mortalities caused by 

them. It also talks about the most effectively used methods of diagnosis for such viruses 

andenumerates the antivirals and drug combinations found effective against the past and present 

coronavirus infections. Coronavirus is at present the hottest topic for study due to COVID-19. This 

review article aims to collectively present all the relevant data for our readers which can help them 

to strengthen their basic knowledge for future studies. 

Keywords: Coronavirus; COVID-19; Diagnosis; MERS-CoV; MERS outbreak; SARS-CoV; 

SARS outbreak;Symptoms;Treatment; Vaccination

Introduction 
Coronaviruses are non-segmented, 

enveloped viruses with a positive-sense, 

single-stranded RNA as the genome. 

According to their taxonomic classification, 

they belong to theCoronaviridae family; 

order Nidovirales, and kingdom Riboviria. 

They are commonly known to cause diseases 

in humans and other mammals including 

birds [1, 2]. There are four genera of 
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coronavirus including alpha-coronavirus, 

beta-coronavirus, gamma-coronavirus and 

delta-coronavirus. The infection range of 

coronaviruses lies between mild illnesses like 

common cold to lethal cases of Severe acute 

respiratory syndrome coronavirus (SARS-

CoV), Middle East Respiratory 

Syndrome  (MERS-CoV), and the present 

Severe acute respiratory syndrome 

coronavirus 2(SARS-CoV-2). 

Being one of the largest groups of RNA 

viruses, the size of the genome of 

coronaviruses is about 26-32 kbps [3, 4]. 

They were first discovered, causing infection 

in domesticated chickens, during the 1930s 

with a mortality rate ranging between 40-

90%. Later, in the1960s human 

coronaviruses were discovered.    

Talking about the structural features of the 

virus, it is mostly spherical with certain 

surface projections and an average diameter 

of 125nm [5]. These viruses are normally 

enveloped with a lipid bilayer having the 

spikes and structural proteins anchored 

within. A nucleocapsid is enclosed within the 

envelope. All of these structural features are 

crucial for virus protection outside the host 

[6]. The RNA genome of the virus is 

complexed with nucleocapsid protein giving 

it a helical shape within the viral membrane 

containing three viral proteins called the 

spike (S), the membrane (M), and a small 

protein (E). The spike is a peplomer-forming 

surface glycoprotein that imparts a crown-

like morphology to the virus due to which it 

is popularly known as “corona” [7]. Some 

coronaviruses are reported with an additional 

protein named hemagglutinin esterase (HE). 

It is thought to aid viral entry and its in vivo 

pathogenesis. However, SARS-CoV doesn’t 

encode for HE [8]. 

The replication cycle of the virus occurs 

inside the body of thehost via a 4 step process 

including attachment and entry through viral 

spikes, replication through RNA-dependent-

RNA-polymerase, and finally the release of 

the progeny virions by exocytosis of 

secretory vesicles [4]. All of the proteins of 

coronaviruses are reportedly important for 

their pathogenesis or disease development. 

The main target area of these viruses is the 

respiratory system of the host which leads to 

severe syndromes as well.  The infected 

individuals can transmit viruses to the 

environment and people living around them. 

People can catch the virus if close contact 

with infected individuals. The viruses can 

spread through cough, sneezes, fecal-oral 

route, etc.    

Outbreaks 

Coronaviruses are commonly associated with 

respiratory tract infections and syndromes. 

Their three popular human outbreaks include 

the SARS outbreak in 2002, the MERS 

outbreak in 2012, and the presentSARS-

CoV-2also known as Coronavirus Disease 

2019 (COVID-19) outbreak. However, 

history is  flooded with several other 

pandemic stories of these viruses as well. 

In the late 1960s, viruses belonging to this 

family were found to affect the human 

respiratory tract, central nervous system, and 

enteric system, these were called Human 

Coronaviruses (HCoVs). Two strains HCoV-

229E and HCoV-OC43 were common [9]. 

Coronaviruses represented as CoVs 

includeviruses that can transmit between 

species. It was in 2002 that 792 people got 

affected bya viral infection and 31 persons 

died in Guangdong province. Similar reports 

of severe respiratory diseases were reported 

in different countries including Canada, 

Hong Kong, and Vietnam where many health 

care workers acquired the disease too. In 

March 2003, the disease was generally 

named  SARS. Global efforts were done to 

control the virus spread and to understand the 

viral infection and its pathogenesis. A 

Chinesehealthcare worker who arrived in 

Hong Kong was considered as a carrier of the 

virus and cause of its possible transmission in 

Hong Kong as he died showing symptoms of 
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SARS in the hospital. Many countries 

including Canada, United States, Thailand, 

Vietnam, Taiwan, and Singapore 

collaborated with CDC to investigate and 

research it. SARS had spread globally and 

affected Asian, European, and American 

countries very much [10]. The main 

reservoirs for SARS-CoV were bats and the 

intermediate host was carnivorous [11]. 

In mid-2002, there were three outbreaks of 

HCoV-OC43 strain reported in 

geographically distant health care facilities in 

Australia. This strain had caused severe 

respiratory diseases. These outbreaks 

signified the importance of studying 

coronavirus infection as this strain had 

caused notable diseases in aged people [12]. 

Two strains of coronavirus HCoV-NL63 and 

CoV-HKU1 were discovered in the 

Netherlands and China respectively, during 

2004 [13, 14]. A few-months-old child 

showing symptoms of fever and 

inflammation of lungs and conjunctiva was 

hospitalized in March 2004, the scientist 

isolated HCoV-NL63 strain from the 

nasopharyngeal aspirate. This novel 

coronavirus strain was placed in group 1 and 

distributed worldwide. From 2000 to 2003, 

11 positive samples of HCoV-NL63 were 

detected [9]. 

The HCoV-NL63 caused severe respiratory 

disease in both children and adults but it was 

different from all other discovered strains of 

Coronaviridae. Symptoms caused by this 

strain were febrile seizures, severe cough, 

high temperature, and asthma exacerbation. 

HCoV-NL63 had caused disease, especially 

in children less than 6 years leading to 224 

hospitalized cases per 1 lac population 

annually in Hong Kong [15]. For three years 

from 2006 to 2009, screening tests were 

conducted on the large scale in the UK for 4 

different strains of human coronaviruses 

(HCoV-OC43, HCoV-229E, HCoV-HKU1, 

HCoV-NL63, and HCoV-OC43) obtained by 

analyzing diagnostic respiratory samples. 

Some samples (approximately 11 to 41%) 

containing coronaviruses were also positive 

for other viruses which also caused 

respiratory infections such as influenza and 

parainfluenza viruses.  But symptoms caused 

by these viruses and coronavirus 

monoinfestations were quite similar [16]. 

In the year 2010-2015, four human 

coronaviruses strains such as HKU1, 229E, 

OC43, and NL63 were reported prevalent in 

province Guangzhou. Several positive HCoV 

cases were reported such as NL63 (14.97%), 

OC43 (60.20%), HKU1 (7.82%) and 229E 

(16.67%).The monthly distribution of HCoV 

proved that the coronavirus prevalently 

occurs in winter and notable differences are 

found among different species. The peak-

valley distribution trend observed in the five-

year distribution of human coronaviruses 

(HCoV) revealed that the detection rates 

were lower in the years 2010, 2012, and 

2014,whereas higher in the years 2011 and 

2013. The age distribution trend showed that 

there were two high-risk groups of HCoV 

including children age less than 3 years and 

older people above 50 years of age. It was 

observed that among the 294 positive HCoV 

patients, there were 101 cases (34.69%) to be 

co-infected with many other respiratory 

diseases, and among these 30 cases (29.70%) 

were co-infected mostly by the influenza 

virus. The two HCoV-OC43 genotypes such 

as genotype B and genotype G were first time 

revealed to be co-circulating and during the 

year 2013-2014, the genotype G was 

dominant and epidemic in Guanzhou 

province, South China [17]. 

A severe respiratory disorder, named MERS-

CoV in 2012 was known to have emerged in 

the Middle East patient who lived in Saudi 

Arabia.MERS CoV was responsible for ≥250 

human infections and 93 deaths [11]. The 

major cases have so far been declared in 

countries like Qatar, Jordan, Saudi Arabia, 

and U.A.E. The MERS-CoV and other 

associated viral species were included in the 
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Betacoronavirus clade C genus and 

originated from the insectivorous bats in 

Africa and Europe. The Sero-epidemiology 

studies conducted on diverse species of 

livestock revealed the antibody response in 

dromedary camels against 5-8  MERS CoV 

antigens in countries; Oman, Saudi Arabia 

Jordan, United Arab States, Egypt, and 

Spain. The dromedary camels in Saudi 

Arabia, Qatar, and Egypt are considered to be 

the main animal reservoirs for zoonotic viral 

infections due to the close similarity between 

human MERS CoV and camel MERS CoV 

[18].  

Various unknown pneumonia cases of 

unknown causes were declared in the Wuhan, 

located in province Hubei, China atthe start 

of December 2019. The deep sequencing of 

thepatient’s sample from the respiratory tract 

by Chinese facilities discovered a new 

coronavirus as a causative organism 

named2019-nCoV (SARS-CoV-2) on 7th Jan 

2020. SARS-CoV-2 hasa strong ability to 

cause human infections by affecting the 

epithelial cells of respiratory tracts mainly 

through binding between angiotensin I 

converting enzyme 2(ACE2)receptor and 

viral spike protein in human cells. 

The exposure to the humanwholesale seafood 

market, the trade site of wild animals in 

Wuhan, is considered to be 

epidemiologically linked to SARS-CoV-2 

pathogen causing the majority of initial 

COVID-19 cases. To control the further 

spread of the coronavirus outbreak, the 

markets were closed down since 1stJan 2020. 

The patients with travel history to Wuhan but 

no exposure to the market as well as those 

having direct physical contact with 

coronavirus patients had been confirmed 

positive for COVID-19. Most of the 

confirmed cases identified were health care 

workers representing a strong human-human 

transmission. Since 15thFeb 2020, the 

pneumonia COVID-19 cases increased very 

rapidly up to 60,000 in China and the whole 

world. A mortality rateof approximately 2% 

was reported in countries with their relevant 

death cases such as Thailand(6), Japan(7), 

South Korea(8), and the USA(1524) 

respectively [19]. The overallcase fatality 

rate (CFR)observed was 2.3% including 

44672 cases and 1023 deaths.  The CFR 

varies among different aged groups such as 

CFR in a population aged between 70 and 79 

years was 8% and no death was reported in 9 

years old children. The CFR (14.8%) had 

occurred in patients ≥ 80 years with almost 

no deaths among severe and mild cases. The 

CFR in the most critical cases was 49%. The 

previously occurred comorbid medical 

conditionslike diabetes(7.3%), cancer(5.6%), 

acute respiratory disease(6.3%), and 

myocardial infarction (10.5%) were shown to 

elevate the human coronavirus CFR. A total 

of 44,672 cases were reported among which 

3.8% (1716) were health care workers, 63% 

(1080) cases of them were observed in 

Wuhan. Among healthcare workers, 14.85% 

were confirmed positive HCoV cases that 

considered either critical or severe with only 

5 deaths reported. COVID-19 got quickly 

spread from a small single city to the whole 

country within only 30 days. The sheer speed 

of rapidly increasing COVID-19 cases and 

geographical expansion surprised and rapidly 

overwhelmed the human health and public 

health services remarkably in Wuhan, Hubei 

Province in China [20]. 

At present, as of February 2021, the stats for 

the COVID-19 cases are as follows; United 

States of America (USA) hasthe highest 

number of confirmed 26.3 million cases with 

442,000 deaths. Secondly, India has been 

confirmed with 10.8 million cases of 

COVID-19 with 10.4 million recovered 

patients and154,000 deaths reported. Brazil 

has reported 9.2 million with 8.18 million 

recoveries and 225,000 deaths. The United 

Kingdom has 3.82 millionnumbers of cases 

with 106,000 confirmed deaths. Russia has 

3.8 million confirmed cases of the virus with 
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3.26 million recovered and 72,029 deaths. In 

France, 3.2 million cases were reported and 

76, 512 deaths. Spain reported 2.82 million 

cases and 59, 081 deaths. Italy stands with 

2.55 million cases with 2.01 million 

recoveries and 88, 516 deaths. Germany has 

2.32 million confirmed cases of COVID-19 

reported with 1.94 million recovered patients 

and 57,160 deaths reported. In Turkey, 2.49 

million cases confirmed cases are reported 

with 2.37 million recovered and 26,117 

deaths reported. Iran has 1.42 million cases 

reported with 1.21 million patients recovered 

and57, 959 deathsreportedaccording to the 

world health organization’s report. The (Fig. 

1)compares the worldwide COVID-19 cases, 

recoveries, and deaths.   

 

On 26th February 2020, the SARS-CoV-2 

(COVID-19) emerged in Pakistan with two 

confirmed coronavirus-positive patients who 

had returned from Iran. The number of cases 

was reported to have increased within a week 

in areas such as Rawalpindi and Islamabad. 

The fifth case was reported in women from 

Gilgit &Baltistan, on 2nd March 2020, who 

also traveled from Iran. The COVID cases 

were doubled from 28 to 31 in Balochistan 

and from 33 to 80 in Punjab by 19th March 

2020 (nih.org.pk). Till the 29th of April, 2020, 

14,885 confirmed cases were reported in 

Pakistan with 327 deaths. Till the 20th of 

May, 2020 the total case count rose to 45,898 

with 13,101 recoveries and 985 deaths. The 

present stats, till 10th June 2020 is; the total 

cases reported are 113,702 with 36,308 

recoveries and 2,255 deaths. As of now,in 

February 2021 Pakistan has reported 546,000 

total cases of the Coronavirus infection out of 

501,000 have recovered and 11,683 died. The 

(Table1) showed the distribution of 

COVID19 cases by region of residence in 

Pakistan. This data is taken from the website 

of the Pakistani Government to raise public 

awareness (www.covid.gov.pk). 

How do coronaviruses spread and develop 

the disease?  

Coronaviruses have been identified to have a 

zoonotic mode of transmission. They can 

spread from animals to humans and later the 

infected humans affect the fellow humans. 

The popular animal of Coronavirus origin is 

“Bat” [21]. In the case of viral spread among 

humans, almost all the outbreaks of 

Coronaviruses reported a similar manner of 

transmission. Be it MERS-CoV, SARS-CoV, 

or the novel SARS-CoV-2, almost all of them 

spread via respiratory secretions like sneezes 

and coughs. The viruses spread from the 

infected persons to healthy people if they 

come in close contact with each other. The ill 

ones can transfer the virus to the people they 

meet directly and the health care 

professionals taking care of them. Moreover, 

they may also shed viruses to the places they 

visit like hospital surface areas, etc. 

As there are no potential medicines for curing 

the infections caused by Coronaviruses, 

therefore; people are advised to prevent it as 

much as possible. Social distancing has been 

proposed as one of the major preventive 

measures for the viral spread. Doctors and 

medical experts urge people to maintain a 

safe distance from other people, especially 

the symptomatic ones, during the outbreaks. 

With respect to the development of infection 

or disease, coronaviruses damage the 

working of the immune system to a much 

greater extent. They are most likely to infect 

your respiratory system first, damaging the 

respiratory airways and leading to various 

respiratory syndromes. They also promote a 

variety of immune changes which may 

incapacitate the patients to fight the virus.  

For instance, lymphocytes mainly T-

lymphocytes like CD4+ & CD8+ rapidly 

reduce during the acute phase of SARS-CoV 

infection. IgG antibodies specific to SARS 

are likely to be produced in the late stages of 

the acute phase of the infection, around 2 

weeks, and increase gradually. However, the 
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pathogenesis of SARS-CoV is much more 

complex. It causes severe damages to most of 

the vital organs in the human body as well 

[22]. 

At first, SARS-CoV was considered the most 

pathogenic among the coronaviruses, 

however; MERS-CoV reported more 

pathogenicity after it was discovered. It 

caused a much higher number of deaths than 

SARS-CoV and exhibited greater tissue 

tropism [23]. Moreover, immune changes 

associated with MERS-CoV are reported as 

follows; suppressed production of 

interferons, induction of pro-inflammatory 

cytokines, attenuation of innate immunity, 

and delaying of pro-inflammatory responses. 

In the case of MERS-CoV infection, the 

infected macrophages of the immune system 

significantly support the development of the 

disease [24]. Infiltration of immune cells 

occurs in the lower respiratory tract which 

causes damage to the respiratory tissues. This 

is one of the probable reasons that patients 

suffering from MERS develop progressive 

pneumonia. Other clinical manifestations 

include septic shocks, multi-organ damage 

(Table 2 enumerates the organ damage 

caused by SARS-CoV), acute respiratory 

distress syndrome, etc. The induction of pro-

inflammatory cytokines and chemokines 

promotes respiratory dysfunction as well. 

Due to the availability of limited autopsies of 

the MERS-CoV infected patients, the 

accurate pathogenesis of the virus is difficult 

to explain. However, a significant number of 

in vitro studies report that the replication of 

the virus in the macrophages is the prominent 

cause of such extreme cytotoxicity [25]. 

SARS-CoV-2, like other coronaviruses, 

targets the respiratory system mainly. The 

main events related to the pathogenicity of 

the virus include RNAaemia, severe 

pneumonia, acute cardiac injury, etc. The 

virus elevates the levels of cytokines and 

chemokines in the blood [26]. The severe 

cases of COVID-19 infection have reported 

high levels of pro-inflammatory cytokines 

which adds to the severity of the disease. This 

is still an ongoing topic. Many scientists are 

presenting hypothesized pathogenesis for 

SARS-CoV-2 [27]. The major data 

demonstrate compromised working of the 

respiratory system and decreased immunity 

as major clinical manifestations for COVID-

19. 

   

 

Figure 1. Comparison of worldwide cases, recoveries, and deaths from coronavirus 

pandemic  
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Table 1. Distribution of COVID19 cases by region of residence in Pakistan 

Regions Confirmed cases Deaths reported Recovered patients 

Sindh 247,000 3,996 225,000 

Punjab 158,000 4,747 143,000 

KPK 67,214 1,906 62,385 

Balochistan 18,823 195 18,479 

Islamabad 41,418 475 39,562 

AJK 9,019 262 8,386 

GB 4909 102 4,787 

 

Table 2. Organ damage caused by SARS-CoV  

Lungs 
Intense damage to the alveoli, edema, cellular infiltration, vascular damage, 

unusual pneumocytes 

Spleen 
Depletion of lymphocytes and white pulp atrophy along with the disruption of 

lymph nodes 

Kidneys 

and Heart 

Necrosis in the tubular part of Kidneys 

Mycordial atrophy and edema 

Neurons Neural degeneration followed by edema 

Glands 

Infiltration of immune cells in the adrenal gland followed by its necrosis. 

Destruction of follicular epithelium in the thyroid gland and various apoptotic 

cells 

 

Symptoms 

The symptoms of SARS generally include 

fever, dyspnoea, lymphopenia, and quickly 

advancing changes in radiography. Upper-

respiratory-tract side effects are not 

conspicuous, but loose bowels were reported 

by a few patients [28]. The sickness, as a rule, 

started with severe fever and mellow 

breathing problems but quickly altered to 

pneumonia in a fewdays [29]. SARS 

incorporates a characteristic clinical course 

for patients showing flu-like symptoms 

counting fever, chills, cough, discomfort, and 

dynamic breath shortness related to breathing 

problems [30, 31].  

MERS-CoV is a modern viral plague, & the 

contamination is related to severe lung 

sickness and kidney damage [32]. The 

foremost common appearances of sickness 

were muscle torment, fever, migraine, and 

dry hacks alongside breathing difficulties 

[33]. The analytical range of MERS-CoV 

disease ranges from having no symptoms 

(asymptomatic) or gentle lung 

disappointment to extreme intense lung 

infections& death. An ordinary introduction 

of the MERS-CoV malady is an illness, 

coughing, and also breathing difficulties. 

Pneumonia may be an early finding as well. 

Gastrointestinal disappointments, counting 

the runs, have been also detailed.Serious 

sickness can result in lung disappointments 

that need a ventilation system and back in 

seriously care units. The infection shows up 

to result in more serious infections in more 

seasoned individuals, individuals with 

debilitated safe frameworks, and those 

people with persistent infections such as 

kidney problems,tumors, persistent lung 

illness, and diabetic problems. Patients 

contaminated with MERS-coronavirus 

endure pneumonia, taken after by ARDS and 

renal disappointment [34]. Some individuals 

having infection have no symptoms. When 

the infection does show symptoms, common 

ones incorporate low-grade fever, body 

throbs, coughing, nasal blockage, runny nose, 

and sore throat.  
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In any case, COVID-19 can cause more 

extreme indications like tall fever, extreme 

hack &frequently show pneumonia. One of 

the side effects of COVID-19 is shortness of 

breath. Signs and indications of SARS-CoV-

2 initiated COVID-19 are merely comparable 

to flu and regular sensitivities (dust 

hypersensitivities). Individuals enduring flu 

or regular sensitivity may too show a rise in 

temperature [35]. 

Diagnosis 

A rapid diagnostic system is essential for the 

detection of infectious agents to recommend 

the treatment, stop the epidemic, and bring 

down the use of nonspecific antiviral drugs 

[36]. For the rapid identification of 

respiratory viral infection, Real-time reverse 

transcription PCR(RT-PCR), reverse 

transcription loop mediated-isothermal 

amplification PCR (RT-LAMP), Reverse 

transcription PCR, multiplex nucleic acid 

amplification, and microarray-based assays 

are highly recommended. These techniques 

can also be used in the detection and 

diagnosis of this novel coronavirus so-called 

SARS-CoV-2 [37]. The efficacy of these 

methods in the detection of COVID-19 is 

promising not only in humans but can also be 

attributed to the determination of the origin 

and intermediate host of the novel 

coronavirus. A pan corona assay may also be 

suggested for amplicon sequencing for viral 

infections’ confirmation and characterization 

in case of negative reports of the putative 

pathogen from pneumonia outbreak [38]. The 

conserved spike 2 gene of SARS-CoV and 

MERS-CoV may also be suggested to be 

targeted by the primer and probe-based 

duplex RT-PCR [39]. Although therange of 

the easily available diagnostic methods 

forCOVID-19 is narrow as compared to other 

respiratory viral infections, yet recent 

researchhighlighted the real-time RT-PCR, 

Next-generation sequencing (NGS), electron 

microscopy as well ascell culture as detection 

methods for COVID-19.In clinical virology 

laboratories, Nucleic acid amplification test 

(NAAT) tests can be used for the detection of 

pathogenic organisms in respiratory 

infections [40]. Rapid detection methods can 

block thepotential transmission of infectious 

diseases. The disease suspected patients 

declared by the CT diagnosis of viral 

pneumonia requires urgentmedical treatment 

because it is considered as a medical 

emergencyso that the patient may not become 

a source of further transmission of the 

diseaseespeciallywhen there is a shortage of 

diagnostic kits. However, the limitations of 

CT still exist in the identification of specific 

viruses. To minimize this limitation, it is a 

crucial step for the radiologists to detect the 

overlapping of the CTresults of the COVID-

19 with CT results of disease caused by other 

viruses [40]. 

Treatment 

Just like SARS and MERS-CoV, there is no 

particular drug available against the novel 

SARS-CoV-2. Usually, the best and the 

quick strategy against coronaviruses have 

been considering already available drugsto 

cope with the novel diseases caused by the 

virus. Several anti-viral drugs have already 

been used against SARS-CoV and MERS-

CoV. These drugs included corticosteroids, 

interferon, ribavirin, lopinavir-ritonavir, and 

several others. Although none of the drugs is 

clinically proven. There are several drugs that 

are FDA proven and can be trialed against 

COVID-19. Among them are penciclovir, 

nafamostat, nitazoxanide [41]. The 

neuraminidase inhibitors including 

zanamivir and oseltamivir can also be the 

option against COVID-19 as they are 

effective against most seasonal influenza 

[42]. Combinations of different drugs have 

also been used for the treatment of different 

viral diseases. It is seen that viral load can be 

reduced by the combination of 

RitonavirandLopinavir with ribavirin [43]. 

Several virus-based and host-based therapies 

are there which can be proven beneficial 

https://www.sciencedirect.com/topics/medicine-and-dentistry/zanamivir
https://www.sciencedirect.com/topics/medicine-and-dentistry/oseltamivir
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against viral attacks. These virus-based 

therapies include anti-viral peptides and 

monoclonal antibodies which can target 

enzymes, spikes made of glycoproteins, 

accessory, and structural proteins and nucleic 

acid of the coronavirus. As far as host-based 

therapies are concerned, it involves the 

interruption in the host signaling pathway for 

the replication of the virus and increases  

interferon response [44]. A broad-spectrum 

drug named Remdesivir (RDV) or GS-5734, 

can inhibit the activity of RNA replicase or 

RdRp in MERS-COVand can be considered 

against SARS-2 [45]. It has also been 

reported that Remdesivir can inhibit murine 

hepatitis virus (MHV) and can interfere with 

viral polymerase and affects the activity of 

exoribonuclease activity of virus which has 

the proofreading ability [46]. Interferons like 

IFNα and IFNβ with the combination of other 

antiviral drugs are also under clinical trials 

[47]. Another drug named chloroquine has 

been used against malaria. Viral infection can 

be stopped by this drug as it results in the rise 

in the pH of endosomes and is also involved 

in the glycosylation of the SARS-CoV 

receptors. Due to the successful history of 

thisrespective medicine, researchers are also 

suggesting it treat SARS-2 [41]. There are 

many hurdles in producing anti-viral drugs 

against novel viruses. The model animals 

which can be used for the clinical trials of the 

drugs are not enough [44]. To inhibit 

bacterial and fungal attacks, a single 

antibiotic or a combination of different 

antibiotics are given to the patients. These 

include tigecycline, cephalosporins, 

quinolones, and carbapenems. Furthermore, 

methylprednisolone, methylprednisolone 

sodium succinate, and dexamethasone were 

also used for the treatment [48]. 

Vaccination 

The development of a vaccine against such a 

tiny yet super creature is not an easy task. 

Many strategies are available for vaccine 

development like a viral base vaccine, DNA 

based vaccine, live-attenuated or inactivated 

vaccine, recombinant protein-based vaccine, 

and sub-unit vaccine [49]. Many 

pharmaceuticals are paying  attention to plant 

models for the development of vaccines 

against COVID-19 as they are cost-effective 

and efficient [50]. 

After the emergence of SARS-2, vaccination 

production by fifteen different companies 

had been in progress. These include Inovio 

Pharmaceuticals, Moderna Therapeutics, 

Novavax, Johnson & Johnson, and others. 

They had been using the combination of 

already available techniques and modern 

technology to produce an effective vaccine. 

For instance, scientists are using SUMMIT, a 

supercomputer by IBM, to target viral spike 

protein S (a glycoprotein) or interface of viral 

S-protein and human receptor ACE-2 [51]. 

Atleast one year was required for the clinical 

trial phase-1 of these vaccines and few of 

them have started with the human trials [52]. 

Conclusion 
Belonging to the order Nidovirales and 

family Coronaviridae, coronaviruses are non-

segmented, positive-sense RNA viruses that 

infect upper or lower respiratory tracts in 

humans and other mammals. SARS-CoV 

with a 4% fatality rate and MERS-CoV with 

37% CFR (case fatality rate) was first 

originated in 2002 and 2013 in China and 

Saudi Arabia respectively. Other strains like 

Human coronavirus-NL63, Human 

coronavirus-HKU, strain 229E and OC43 

were also reported to cause infections in the 

human respiratory tract. In the late 1960s two 

strains, 229E, and OC43 were prevalent. 

Mostly these strains have carnivores as their 

intermediate hosts as well as reservoirs. 

HCoV mostly occurs in winters and 

suspected individuals are kids under 5 years 

and people over 50 years. Symptoms of 

coronaviruses range from asymptomatic 

infections to low-grade fever, chills, dry 

cough, flu, discomfort breathing pattern, sore 

throat, and high fever with severe 
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pneumonia. They also include 

gastrointestinal and renal problems. 

Coronavirus at present is a threat to global 

health. Till April 16, 2020, there were 

1,991,562 cases of corona pandemic with 

130,885 deaths across the world. The 

U.S.hasthe highest number of cases with 

447,000 deaths. At present, 10300000 

confirmed cases have been reported across 

the world. Reverse transcription loop-

mediated isothermal amplification PCR (RT-

LAMP), Real-time reverse transcription PCR 

(RT-PCR), multiplex nucleic acid 

amplification test (NAAT), and pan 

coronavirus assay are highly recommended 

for the diagnosis of illnesses caused by 

coronaviruses. Conserved spike genes of 

MERS-CoV and SARS-CoV are used as the 

target in developing and designing probes. 

Although no drug is clinically proven, several 

anti-virals such as corticosteroids, interferon, 

and ribavirin were still found effective 

against SARS and MERS. Several FDA-

proven drugs such as penciclovir, nafamostat, 

nitazoxanide are under trials against COVID-

19. Remdesivir (RDV) a broad-spectrum 

drug that inhibits RNA polymerase and 

Chloroquine the anti-malarial drug are 

reported effective against SARS-CoV-2. 

Several anti-bacterial and anti-fungals are 

given to prevent secondary infections. 

Currently, some pharmaceutical companies 

such as Inovio Pharmaceuticals, Moderna 

Therapeutics, Novavax, Johnson & Johnson 

are trying to develop a potent vaccine after 

the outbreak of COVID-19. Many vaccines 

have entered human  trials as well. A large 

number  of vaccines have been sent to 

different areas of the world including 

Pakistan and scientists are hoping for their 

effective results.  
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