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ABSTRACT: 

The current outbreak of new Coronavirus named COVID-19 causing a serious threat 
worldwide by affecting 215 countries and territories. It belongs to Coronoviridae family. Covid-19 
was first reported in Wuhan, Hubei Province, China during Dec 2019. According to the World 
Health Organization (WHO) report, 22,812,491 confirmed cases of COVID-19, 
including 795,132 deaths globally to date (22/08/2020). It’s a kind of zoonotic infection 
transmitted from animals to humans. There is a belief that the virus was originated in bats and was 
transmitted to humans through intermediary host Pangolin, an ant eating scaly animal. The 
symptoms are usually fever, dry cough, sore throat, fatigue and it will cause mild infection in most 
people but the condition will severe for adults and immunosuppressed people. The disease is 
transmitted to healthy people by inhalation of viral droplets or in contact with infected person and 
the incubation period ranges from 2 to 14 days. The case fatality rate is ranges from 3 to 4%. Covid 
– 19 infected patients were diagnosed with molecular testing methods. CT imaging is highly 
recommended as an early diagnostic technique in order to assess the disease course. Scientists 
around the world were working to identify Covid-19 vaccine but as of now only one coronavirus 
vaccine (Sputnik V) has been approved by Russian government. The impact of Covid -19 is still 
unpredictable and uncertain. This review focuses on the epidemiology, genome features, diagnosis 
and prevention measures of Covid-19.  
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INTRODUCTION: 
 

Severe acute respiratory syndrome (SARS) is becoming dreadful infectious diseases by 
gaining attention not only to the scientific community and also to the general public all over the 
world. The Chinese Center for Disease Control (China CDC) reported an unknown severe 
pneumonia cases in the wuhan city, Hubei province of China on Dec 2019. After that, it was 
identified as a novel Betacoronavirus (SARS-CoV-2). The novel coronovirus (SARS-CoV-2) also 
named as Covid 19 and it was started spreading from China to rest of the world [1]. The Covid 19 
became the seventh member in the coronavirus family is vigourous than MERS-CoV and 

PROTEUS JOURNAL

VOLUME 11 ISSUE 9 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No:  126



SARS-nCoV [2]. As of now (22/08/2020) the number of people infected was 22,812,491 and 
about 795,132 people were died because of this outbreak.  In this review, we aimed to give a bird's 
eye view on clinical aspects of Covid-19 [3 - 4]. 
 
HISTORY BEHIND COVID- 19: 
 

Covid 19 is a member of the Coronoviridae family; it’s a positive-stranded RNA virus, 
which has a broad host range. Coronaviridae family consists of four genera; Alphacoronavirus and 
Betacoronavirus are able to infect mammals, while Gammacoronavirus and Sigmacoronavirus 
tend to infect birds alone. Human-susceptible virus like HCoV-229E, HCoV-NL63, HCoV-HKU1 
and HCoV-OC43 has low pathogenicity which will cause mild respiratory symptoms similar to a 
common cold whereas SARS-CoV and MERS-CoV tend to cause severe and potentially fatal 
respiratory tract infections. SARS, MERS and 2019-nCoV belongs to Betacoronavirus genera, 
which is further divided into the subgenera as Embecovirus, Hibecovirus, Merbecovirus, 
Nobecovirus and Sarbecovirus [5]. 

All coronaviruses have a genome consisting of a positive-sense ssRNA molecule; its size 
ranging from 27 to 30 kb. Coronaviruses are usually associated with common cold in human 
beings whereas in animals, the symptoms will be severe like high virulent respiratory, enteric, and 
neurological diseases as well as hepatitis [6]. 

The first case of coronavirus was emerged in human through bat via palm civet cat during 
2003 as Severe Acute Respiratory Syndrome (SARS) epidemic in China. This virus affected 8422 
people mostly in China and Hong Kong with mortality rate of 11%. A second outbreak of severe 
illness began in 2012 in Saudi Arabia with the Middle East Respiratory Syndrome (MERS) 
affected 2494 people and caused 858 deaths [1].  

 
ORIGIN AND EPIDEMIOLOGY OF COVID – 19:  
 

The first case of Covid 19 was reported in China on 1st Dec, 2019. Most of the cases had a 
common exposure to the Huanan wholesale seafood market. Seven people were admitted for 
Covid 19 on Dec 11th from same locality. Among them only two infected people were linked with 
Huanan wholesale seafood market [7]. Four workers worked in Huanan market were admitted on 
Dec 26th and also medical staffs working in Wuhai hospital were also affected. By the time, the 
city recognized a viral outbreak all over China. 

Thirteen out of 41 infected cases were hospitalized between 16th Dec, 2019 - 2nd Jan, 2020 
but had no link to market place; hence Lancet report stated that there is no epidemiological link 
was identified between the first patient and later cases. A Scientist, Daniel Lucey from 
Georgetown University predicted that virus seems to have 14 days incubation period from its 
initial infection [8]. Hence, the virus possibly spread silently between people in Wuhan before the 
cluster of cases from Huanan market was discovered in late December. The China reported to 
WHO on 31st Dec, 27 unknown cases of pneumonia was found. As a consequence, Huanan food 
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market was closed on Jan 1st, 2020 [8
reported on Jan 11th, but he was previously found to have abdominal tumors and chronic liver 
disease. The first confirmed corona cases outside China was occurred in Japan, South Korea and 
Thailand, according to the World Health Organization
death was reported outside China on Feb 2
announced an official name for coronavirus
coronavirus disease 2019. A very next day, the total number of infected cases rose to 44,653 in 
China with death toll of 1,113 [9]
which includes 24 countries. Especially in Italy, the number of Covid 
five to more than 800 by 28th of Feb, 2020

WHO declared Novel Coronavirus Disease (COVID
March [10]. It allotted the countries to take immediate actions to treat, detect and reduce 
transmission of Covid 19 among people’s 
local infections for the previous day, 
country beating Italy, China having 
report on 22th Aug, 2020 followed by Brazil with 
were facing crisis of Covid 19 [Fig 1].

Fig 1: Continent wise distribution of Covid
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India's first SARS-CoV-19 case was 
on 11th March 2020 from 76 year adult from Karnataka, who had a travel history from Saudi 
Arabia. While when the number of reported cases in India was about 500, the government of India 
declared 21 day lock down. At present, the reported Covid
deaths were confirmed with 22,73,973 
Covid cases differs among countries and also it 
Covid cases in the period of March and August was correlated in 
coronavirus affected countries.  
 
Fig 2a: Reported Covid-19 cases in March    

The above figures show the coronavirus scenario for top 25 infected countries. Fig 1a represents 
the confirmed, recovered and death cases rate during March, 2020. Fig 1b represent
confirmed, recovered and death cases rate during the end of August, 2020. The countries which 
occupied top 25 places in March have not been in the list. There was huge difference of Covid 
incidences among countries between Mar to Aug though the death
to 4%. 
 

Covid 19 is believed to be transmitted from Bat to Human since southern chinese
culture of eating exotic mammals and also they consider as their traditional medicine. But there 
must be an intermediary organism linking to human as it is a zoonotic in nature. Some researchers 
suspected that could be pangolins;
[13]. The phylogenetic analysis by Roujian et al found that Covid 19 was closely related 
identity) with bat-SL-CoVZC45 and bat
SARS-CoV (about 79%) and ME

19 case was intimated on 30th Jan 2020 and the first death case was 
March 2020 from 76 year adult from Karnataka, who had a travel history from Saudi 

the number of reported cases in India was about 500, the government of India 
At present, the reported Covid cases were 30,38,013
22,73,973 recovered cases as on 22th Aug [12]. The progressio

Covid cases differs among countries and also it differs among the time period too. The details of 
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two ancestors viruses (SARS-CoV and MERS-CoV). 
 
 
GENOME FEATURES AND REPLICATION OF COVID 19: 
 

The Covid-19 comprises of 23 putative protein includes major structural proteins and 
diameter ranges from 60-140 nm [15]. The genome of Covid 19 consists of 6 open reading frame 
(ORF) regions. The first ORF region encodes 16 non-structure proteins (NSPs) and while the 
remaining ORFs encode accessory and structural proteins.  

The non structural segment consists of two open reading frames (ORF1a and 1b) which are 
translated into two large polypeptides pp1a and pp1b at the 5’end, which are processed by virally 
encoded chymotrypsin like 3CLpro and Mpro.  The 16 NSPs forms Double-Membrane Vesicles 
(DMV) and it act as virus Replication and Transcription Complex (RTC). Each NSPs has unique 
role in the genome for example; NSP1 regulates cellular mRNA degradation and inhibits IFN 
signaling, NSP3 have an important role in the virion structure, in the replication and transcription 
processes and NSP4 helps in DMV formation [16].  

The subgenome region encodes four essential structural proteins, including spike (S) 
glycoprotein, membrane protein (M), envelope (E) protein and nucleocapsid (N) protein. These 
interfere with the host innate immune response essential for virus-cell receptor binding. The 
structural proteins helps in the Covid-19 replication occurs in the host cell cytoplasm and the virus 
penetrates the host through the membrane fusion or by clathrin-mediated endocytosisa. The viral 
binding is mediated by S or HE protein both of which have hemagglutinating activities but S 
protein has strongest affinity. Spike protein (S), a glycoprotein found in the outer surface and has 
sun-like morphologies. At first, S-protein attaches to the surface of the host which contains amino 
peptidase, metalloprotease like molecules causes conformational structural change and viral cell 
entry begins in the host [17]. Once it enters the host cytoplasm, the viral particle releases the RNA 
genome. S protein plays a crucial role in viral attachment and entry in host cell. The S protein is 
also responsible for host virulence and linked to genetic variation among various strains of 
coronavirus [6, 18, 19]. The S-protein is cracked by the cell furin (protease) in the host into two 
different subunits S1 and S2. S1 determines the virus-host range and S2 mediates virus-cell 
membrane fusion by two tandem domains, heptad repeats (HR1 and HR2) [20 - 21]. It also 
contains Membrane protein (M-protein); its haemoglutinin-esterase dimer protein. It has two 
different conformations which help in the curvature of membrane and also it helps in binding to 
nucleocapsid structure [22-23].  

Haemoglutinin-esterase protein (HEs) attaches sialic acid on the glycoproteins surface 
[24]. The protein has the ability to entry into S protein-mediated cell and helps the virus to transmit 
through the host mucus membrane [25]. E-protein (envelope protein) helps in assembly and 
release of virus. The nucleocapsid protein (N-protein) helps in connecting the viral RNA to the 
replicase transcriptase complex [2]. N protein interaction with NPS3 plays a predominant role in 
the virus replication early in infection. Many studies suggested that N-terminal domain (NTD) and 
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C-terminal (CTD) dimerization domain linked with Ser/Arg (SR-rich linker) plays an important 
role both in viral replication and transcription [26].  

 
 
PERSISTENCE OF COVID-19 ON SURFACES: 
 

Transmission of Covid 19 from person to person was very effective, it’s important to assess 
the risk of mode of transmission. Coronavirus has been recognized to be transmitted via contact or 
fomites. Most of the cases were due to direct transmission via respiratory droplets of infected 
persons but faecal excretion and environmental contamination were also being the main reason for 
transmission. A study by Rabenau et al, 2004 stated that the 50% transmission of SARS virus did 
not have an apparent history of close personal contact with an infected person. The mode of 
transmission other than droplets might play a crucial role for the current spread of Covid 19 around 
the globe [27].  

Recent studies have revealed that these corona viruses can persist on the inanimate surfaces 
for certain period of time. Covid-19 has been reported to survive for 36 hrs on stainless steel, 24hrs 
on cardboards, 4 hrs on copper surface. It was found that in sewage water, the virus was found to 
remain infectious for 14 days at 4°C, but for only 2 days at 20°C [27]. Viability of the SARS-CoV 
virus decreased after 24 h at 38°C and at relative humidity of 80–90% [28].  

An another study by Kampf et al, 2020 have discussed that the virus can remain infectious 
on inanimate surfaces at room temperature for up to 9 days. The persistence will decrease as 
temperature reaches above 30°C [29]. Some studies also highlighted that Covid 19 will remain 
viable in aerosols upto 3 hours [30]. Coronaviruses are susceptible to antiseptics containing 
alcohol like substances and disinfectants containing chlorine or bleach. It could be deactivated by 
using surface disinfectants containing 60–70% ethanol, 0.1% sodium hypochlorite or 0.5% 
hydrogen peroxide [31 - 32]. 
 
SYMPTOMS AND SIGNS OF COVID-19: 
 

Patients with all age groups are susceptible to Covid-19. The incubation period of Covid 19 
infections ranges from 2 to 14 day. In some cases the symptoms were not visible in the initial 
stage. Hence, it may be also from asymptomatic persons. It is characterized by symptoms include 
fever, dry cough, myalgia, headache, conjuctivitis and mild sore throat, which progresses to 
atypical pneumonia. Some cases also have gastrointestinal problems such as diarrhoea, nausea and 
vomiting [19]. The people those have disorders like hypertension, pulmonary disease, diabetes, 
cardiovascular disease, metabolic acidosis and coagulation dysfunction were hard to recover even 
leading to the death. The Virus particles affect the respiratory mucosa and infect initiate the 
production of cytokine in the host, which may be associated with the critical condition of 
COVID-19 patients. 

Laboratory analysis results revealed that the most infected patients had normal or 
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decreased white blood cell counts and lymphocytopenia. The neutrophil count, blood urea, and 
creatinine levels were seem to be higher whereas the lymphocyte counts continued to decrease in 
the severe infected patients [33]. 

The pediatric case report stated that the age of disease onset ranged from 1.5 months to 
17 years. Most infected children have mild clinical manifestations with no fever or with 
pneumonia symptoms and recover within 8 to 14 days. The median duration of hospital stay ranges 
from 7 to 10 days. Approximately 80% of Covid-19 deaths were in patients over 60 years old. 
Over 75% of COVID-19 deaths had comorbid medical conditions such as hypertension, diabetes, 
or cardiovascular disease [34].  There were no reported deaths in children under 10 years old; 
0.2% of those aged 10 to 19 years who were diagnosed with Covid-19 died as per Chinese data. 
The estimated case fataility rate ranges from 3% to 4%. 

 
DIAGNOSIS AND TREATMENT:  
 

The patients with mild symptoms may not show positive sign. In severe condition, the 
infected patients may have shortness of breath, dullness in percussion, and increased or decreased 
tactile speech tremor. The first screening criteria were to enquire the patients about their travel 
history within 2 weeks prior to the onset of illness, or contact with infected patients within 14 days 
prior to onset. Then, the samples were collected from sputum and sometimes in stool and in severe 
cases blood samples were also taken for analysis [35].  Molecular assays of respiratory specimens 
as suggested by WHO is performed for Covid-19 diagnosis.  

Meanwhile, some patients might show lower white blood cell counts, lymphocytopenia, 
and increased C-reactive protein level. Certain studies observed that few cytokine and chemokines 
levels were ascended in infected patients including Interferons, tumour necrosis factors, 
macrophage colony-stimulating factor (MCSF) and hepatocyte growth factor (HGF). Hence, 
analysis on lymphocytopenia could be an indicator in order to know the severity of the disease in 
the diagnosis of new coronavirus infections [36 – 37].  

CT imaging is highly recommended for this viral infection as it generally shows infiltrates, 
ground-glass opacities and sub segmental consolidation. CT scan will be abnormal for 
asymptomatic patients/ patients with no clinical evidence of lower respiratory tract involvement 
[38]. Differential diagnosis is mainly needed in order to distinguish from other known pneumonia 
viral infections and also to differentiate from non-infectious diseases [39].  

FDA-approved drugs antiviral drugs were taken for analysis by Wang et al. 2020 to assess 
the ability those drugs against covid 19. The antiviral drug including ribavirin, penciclovir, 
nitazoxanide, nafamostat, chloroquine, remdesivir and favipiravir were considered for the analysis 
against cell culture infection model. The study found that chloroquine and remdesivir has the 
capacity to block virus infection at low-micromolar concentration and appears to be promising 
clinical drugs [40]. An another study by Lim et al, reported that viral load of Covid 19 was 
significantly decreased in patients treated with the protease inhibitors lopinavir and ritonavir [41].  
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EFFICACY OF COVID – 19 DRUGS: 
 
Hydroxychloroquine and Chloroquine: 
 Hydroxychloroquine and Chloroquine is quinine derived molecules. Hydroxychloroquine 
is an analogue of chloroquine, in which β-hydroxyl is substituted at N ethyl group. Both these 
drugs were found to inhibit virion entry into human cells thereby give hindrance to viral 
replication. It also found to modulate cytokine release which could have impact on disease severity 
in covid-19 patients [42]. Hydroxychloroquine has been shown to be more potent than chloroquine 
and it found to decrease viral load earlier (at day 6) [43]. But, still future studies needs to clarify at 
which stage these kind of antimalarial drugs provide better therapeutic benefits to control the 
disease prognosis in the host system. 
Azithromycin:  
 Azithromycin is a class of macrolide antibiotic which inhibits protein synthesis by binding 
to 50s ribosomal unit. Azithromycin also found to inhibit replication process in Ebola and Zika 
virus [44]. Several studies insisted that hydroxychloroquine was effective when combined with 
azithromycin against Covid-19 by providing better antiviral activity [45].  
Lopinavir/ritonavir:  

 Lopinavir/ritonavir (LPV/r) is an anti retroviral drug which acts as protease 
inhibitor; commonly used for HIV treatment. This drug shown to provide better efficacy for Mers 
Cov infections so it’s repurposed to treat for Covid 19. The clinical assessment by Chu et al, 2020 
stated that the drug reduces the viral load and also promises to give better clinical outcomes by 
decreasing adverse effects for coronavirus infection [46]. However, the randomized control study 
by Li et al, 2020 suggested that LPV/r drug had failed to provide antiviral activity. Some of the 
notable side effects of this drug are asthenia, diarrhea, insomnia and nausea [47].  
Remdesivir: 
 Remedesivir was the only drug approved for the Covid -19 treatment by Food and Drug 
Administration (FDA) which others still under investigation. Remdesivir was known as GS-5734; 
an adenosines analogue which has an ability to pre mature termination of viral RNA synthesis. It is 
the first experimental drug for Ebola viral infection and also it has been reported to be active 
against Sars Cov and Mers Cov infections [48]. It was successfully used in China and USA for 
Covid 19 patients.  
Favipiravin: 

Favipiravir is also known as T-705; act as a RNA polymerase inhibitor. Favipiravir has 
been effective against the treatment of influenza and Ebola virus. A study by Wang et al, 2020 
showed that favipiravir was reducing the SARS-CoV-2 infection in vitro [40]. Nausea and 
vomiting was significantly less frequent while administering favipiravir than the 
lopinavir/ritonavir drug. The side effects include diarrhea, reduced neutrophil count, diarrhea, 
elevation of uric acid and transaminases [49].  
Convalescent plasma (CP) 
 Convalescent plasma or passive immunization theory has been used to treat infectious 
diseases like polio, measles, chicken pox, H1N1 influenza, Ebola and Mers Cov since 1890 [50].  
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The plasma from recovered patients with prior infections was obtained using apheresis. The 
generated antibodies were used to treat against the disease. It has been suggested by Food and 
Drug Administration for treatment of COVID‐19 during this pandemic emergency period. 
Previous studies show that CP therapy reduces the virus replication during the acute phase of 
infection which aids in rapid recovery of the infection [51]. However, a large scale screening of 
clinical trial for CP therapy is a need for an hour to fix up the optimal doses and treatment 
strategies against COVID‐19.  
 
VACCINE CANDIDATE FOR COVID-19: 
 
 Researchers around the world were working around the clock to identify Covid-19 vaccine. 
Scientists estimate that an optimized vaccine development process could speed an effective 
candidate to market roughly within 12-18 months. There are about approximately 250 announced 
vaccine candidates globally; among which around 50 entries into clinical trials (Fig 3). Until now, 
only one coronavirus vaccine has been approved. Sputnik V (formally known as 
Gam-COVID-Vac) discovered by the Gamaleya Research Institute in Moscow was affirmed by 
the Ministry of Health of the Russian Federation on Aug 11th, 2020. But, experts have raised 
queries about the security and adequacy of the vaccine since it has not yet entered to phase 3 
clinical trials. The US National Institutes of Health (NIH) has collaborated with around 18 
biopharmaceutical companies to quicken the process of Covid-19 vaccine development. However 
in India, two vaccines (Covaxin and ZyCOV-D) are in stage II clinical trial. Both these vaccines 
started their trials in the beginning of July. Covaxin has been created by Bharat BioTech in 
partnership with Indian Council of Medical Research (ICMR) and National Institute of Virology 
(NIV), Pune whereas ZyCOV-D, which has been created by Ahmedabad based Zydus Cadila. In 
trials conducted so far, both the vaccines were seems to be protected.  

 
Table 1: List of some Covid -19 Vaccines under trial 

 

 

Vaccine Clinical trial phase Company/ Institute
Sputnik Phase 3 Gamaleya Research Institute

CoronaVac Phase 3 Sinovac Biotech
Ad5 Phase 3 CanSino Biologics

AZD1222/Covishield Phase 2/3 The University of Oxford, the Jenner Institute
Bacillus Calmette-Guerin (BCG)  vaccine Phase 2/3 University of Melbourne and Murdoch Children’s Research Institute

BNT162 Phase 2/3 Multiple study sites in Europe and North America
ChAdOx1 nCoV-19 Phase 2/3 AstraZeneca.

NVX-CoV2373 Phase 2b Novavax
Covaxin Phase 2 Bharat Biotech; National Institute of Virology

mRNA-1273 Phase 2 Massachusetts-based biotech company

ZyCoV-D Phase 2 Zydus Cadila
Self-amplifying RNA vaccine Phase 1/2 Imperial College London
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PREVENTION MEASURES [52 – 54]: 
 

Infection prevention guidance for Covid-19 is based upon guidance provided by the WHO. 
Covid-19 is assumed to be spread by the airborne route and affects the respiratory system. Surgical 
face masks may be helpful to resist against fluid droplets associated with coughing and sneezing 
(Table 1).  
Patients with suspected cases: 

Suspected cases with mild illness should be in home quarantined for the duration of 14 
days as observation period. A Patient has advised to wear a surgical mask and practice hand 
hygiene for every 20mins. The patient’s medication and symptoms should be closely monitored by 
their caretakers and informed to the health professionals. If symptoms get worse, they need to go to 
the hospital for diagnosis and treatment. 
Patients with confirmed Covid-19 cases: 

The patients should be placed in separate rooms. The rooms and equipment should undergo 
regular decontamination preferably with sodium hypochlorite. Patients and Healthcare workers 
should be provided with N95 mask, protective suits and goggles. The healthcare workers should be 
monitored for onset of Covid-19 symptoms.  
Patients with critically ill condition: 

Patients should be immediately transferred to the ICU ward with negative pressure. 
Oxygen supply above 5l/min to reach target SpO2 ≥90% in non-pregnant adults and SpO2 ≥92-95 
% in pregnant patients is recommended. Endotracheal suction is needed to avoid airborne 
transmission caused by ventilator airflow. Muscle relaxants should be used avoid droplet 
transmission caused by choking. Patients can be discharged from isolation once the molecular test 
results shows negative for two consecutive time at least 1 day apart or body temperature returned 
to normal for more than 3 days 
Travellers: 

If they had travelled to Covid -19 affected areas in the past 14 days: they should tell their 
travel history completely to the Country’s health professionals and have to take health checkup. 
They should avoid contact with others for 14 days under observation period. They should follow 
the guidelines as like suspected Covid cases. 
Community people: 

People should be asked to avoid crowded areas and postpone/ cancel travel plans to any 
places especially Covid infected areas. They should be asked to practice cough and hand hygiene 
methods. The use of mask by healthy people in public places is recommended. Person to person 
contact should be 1m apart. In case, if the person is susceptible to Covid 19 symptoms, all his close 
contacts will be home quarantined (for 14 days) till the report of such case turns out to give 
negative results.  
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Fig 3: Four main stages of Covid

 
 
CONCLUSION: 
 

Covid- 19 has made catastrophic changes in political, economical and social status of all 
countries in the world. Governments are under increased pressure to stop the outbreak spiraling in 
and around the country. Novel viruses like Covid 19 might continue to ca
threat which will result into thousands of deaths worldwide. 
made to devise comprehensive measures to prevent future outbreaks of zoonotic origin. 
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