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COVID-19 pandemic has proved to affect human population detrimentally. In the current scenario, this 

review article is an attempt to compile various aspects of COVID -19 like the origin of the virus, its mode of 

transmission, replication, collection of samples, prevention of the disease etc. in a simple manner, 

understandable to the general public. There have been a lot of myths circulating about the origin of the virus, 

its spread, replication and this article have been compiled to deliver the accurate information. 
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I. INTRODUCTION 

Coronavirus is not a single but a group of related 

RNA viruses and is considered to be one of the 

largest RNA virus that have the capability of 

causing diseases in mammals and also in birds. 

They have a characteristic club shaped spike. In 

humans, these viruses prove to be mild to lethal 

causing respiratory tract infections. Mild illness 

includes some the common cold, while lethal 

illness varies from SARS, MERS, and COVID-19.  

The name "coronavirus" was derived from the Latin 

corona, meaning "crown" or "wreath"(1). The name 

was first coined by June Almeida and David Tyrrell 

who first observed and studied about the human 

coronaviruses (2).  Several known coronaviruses 

are circulating in animals that have not yet infected 

humans. A spill over event is when a virus that is 

circulating in an animal species is found to have 

been transmitted to human(s). 

II. CLASSIFICATION  

The scientific name for coronavirus is 

Orthocoronavirinae or Coronavirinae (3,4,5).  

Coronaviruses belong to the family of 

Coronaviridae and order Nidovirales, and domain 

Riboviria (6,7). They are further divided into 

four-alphacoronaviruses and betacoronaviruses 

which are capable of infecting mammals – and 

gammacoronaviruses and deltacoronaviruses 

which are capable of infecting birds (8). 

III. ORIGIN 

Bats and birds, which are warm-blooded flying 

vertebrates, are found to be an ideal natural 

reservoir for the coronavirus. Many human 

coronaviruses have their origin in bats (9).  A 

possible path of evolution, of SARS coronavirus 

and keen bat coronaviruses, suggests that SARS 

related coronaviruses coevolved in bats for a long 

time. The ancestors of SARS-CoV first infected 

leaf-nose bats, subsequently and then they spread 

to horseshoe bats and then to civets, and finally to 

humans(10,11).
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Fig.1.   Overview of CoV 

IV. STRUCTURE 

They are large, spherical, and at times 

pleomorphic and particles with bulbous surface 

projections (12). The average diameter of the virus 

is about 125 nm and diameter of the envelope is 

about 85 nm and has characteristic spikes which 

are of 20 nm in length. The envelope of the virus 

appears as a distinct pair of electron-dense shell 

(13,14). The viral envelope consists of a 

characteristic lipid bilayer, in which three different 

proteins like the membrane (M), envelope (E) and 

spike (S) structural proteins are embedded (15) at a 

ratio of 1:20:300 (16). A coronavirus has about 74 

surface spikes (17).  

Spike proteins are the visible protrusions on the 

surface of Corona virus, which give the 

characteristic, crown-like appearance. The surface 

spikes are homotrimers of the S protein, are heavily 

glycosylated and is composed of two subunits- S1 

and S2. This protein is composed of Class I fusion 

protein which helps to mediate the receptor 

binding site and the membrane fusion between the 

virus and host cells. S1 subunit is the head of the 

spike which has the receptor binding domain 

(RBD) and S2 subunit forms the stem which can 

anchor the spike onto the viral envelope and on the 

activation of protease will enable fusion. The role of 

theses spikes is to act as a molecular key, which is 

achieved by recognizing and binding to specific 

cell-surface receptors (the locks) present on the 

surface of our cells, through the S1 

receptor-binding domain. When S1 binds spike 

undergoes dramatic structural changes to alter the 

conformation and mediate entry of the virus into 

the cell. The E and M protein forms the viral 

envelope and helps in maintaining its structure.  

The nucleocapsid inside the envelope is formed 

from multiple copies of the nucleocapsid (N) protein 

and are bound to the positive-sense 

single-stranded RNA genome (18) The membrane 

proteins, envelope and nucleocapsid provides 

protection to the virus outside the host cell (19). 

The genome of corona viruses is approximately 

26-32 kilobases. 

V. COVID-19 

The name came as such Co-Corona, vid-Virus 

disease, 19-2019.  It is an infectious disease known 

to be caused by the virus, severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) (20).  The 

disease was initially identified in the late of 

December 2019, a pneumonia outbreak was 

reported in Wuhan, the capital of Central China's 

Hubei province and is now recognised to have 

aroused from the wet markets of Wuhan. On 31 

December 2019, the outbreak was identified to be 

that of a novel strain of coronavirus, which was 

called 2019-nCoV by WHO and renamed now as 

SARS-CoV-2 by the International Committee on 

Taxonomy of Viruses. The strain as now been 

identified as that of beta corona virus similar to 

SARS- CoV. 

It has since then spread globally, resulting in the 

ongoing 2019–20 coronavirus pandemic (21, 22) 

affecting about 187 countries and territories. As of 

now more than about 3.5 million cases of Covid -19 

have been reported and about 2,50,000 deaths 

have been confirmed so far. About 1.2 million have 

recovered from the disease. Cordon sanitaire 

(French word)- restriction of movement of people 

into or out of a well-defined geographic area to 

control the spread of infectious disease- were 

imposed by various nations. The pandemic thus 

resulted in the lockdown of countries and also 

restrictions within different states. 

 

VI. REPLICATION CYCLE 

A. Entry 

The infection begins when the spike attaches to 

the host cell receptor. Soon after attachment, a 

protease from the host cell cleaves and activates 

the receptor-attached spike protein.  The cleavage 

and activation allows the virus to enter the host cell 

either by endocytosis or direct fusion of the viral 

envelop with the host membrane (23). 

The virus particle gets uncoated as soon as it 

enters the host cell, and the genome enters the cell 

cytoplasm.  RNA genome has a 5′ methylated cap 

and a 3′ polyadenylated tail, which allows the 

RNA to attach to the host cell's ribosome for 

translation. The host ribosome then translates the 

initial overlapping ORF of the virus genome and 
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forms a long polyprotein which has its own 

proteases that cleave the polyprotein into multiple 

non-structural proteins (24). 

B. Replication 

Replicase-transcriptase protein is the 

RNA-dependent RNA polymerase (RdRp) and is 

directly involved in the replication and 

transcription of RNA from an RNA strand. The 

other non-structural proteins in the complex assist 

in the replication and transcription process. The 

exoribonuclease non-structural protein provides 

extra dependence to replication by providing a 

proofreading function which the RNA-dependent 

RNA polymerase does not have (25). 

One of the main functions is to replicate the viral 

genome. RdRp directly mediates the synthesis of 

negative-sense genomic RNA from the 

positive-sense genomic RNA and is followed by the 

replication of positive-sense genomic RNA from the 

negative-sense genomic RNA (24). Another 

important function is to transcribe the viral 

genome and RdRp directly mediates the synthesis 

of negative-sense subgenomic RNA molecules from 

the positive-sense genomic RNA which is followed 

by the transcription of the negative-sense 

subgenomic RNA molecules to their corresponding 

positive-sense mRNAs (24). 

C. Release 

The resultant positive-sense genomic RNA now 

becomes the genome of the progeny viruses. The 

mRNAs are then translated by the host's ribosomes 

into the structural proteins and a number of other 

accessory proteins (24). RNA translation occurs 

inside the host endoplasmic reticulum and viral 

structural proteins move along the secretory 

pathway into the intermediate compartment of 

Golgi body.  The M proteins direct the assembly of 

viruses following its binding to the nucleocapsid 

(24). Progeny viruses are then released from the 

host cell by exocytosis through secretory vesicles 

(24). 

 

VII. EPIDEMIOLOGY 

A. Incubation Period 

There is a delay between the moment a person is 

first infected and the time they develop symptoms 

and this is known as the incubation period. On 

average it takes 5–6 days from when someone is 

infected with the virus for symptoms to show, 

however it can take up to 14 days, but 97.5% of 

people who develop symptoms will do so within 12 

days of infection (26). Some people even showed 

symptoms after 28 days. Minority of cases may not 

develop any noticeable symptoms at any point in 

time (27,28) and remains asymptomatic but may 

contribute to the spread of the disease. People with 

mild symptoms who are otherwise healthy should 

self-isolate. Seek medical attention if you have a 

fever, a cough, and difficulty breathing. Call ahead. 

 
Fig.2. Difference between Influenza and Covid – 

19 

VIII. PATHOGENESIS 

Since SARS-CoV and SARS-CoV-2 are so similar, 

the biochemical interactions and their 

pathogenesis may also be similar. Binding of the 

SARS-CoV to the (ACE-2) angiotensin-converting 

enzyme 2 receptors in the Type- 2 pneumocytes in 

the lungs will trigger a cascade of inflammation in 

the respiratory tract [29]. When the spike protein 

binds to the ACE-2 receptor, the complex will be 

proteolytically processed by the Type- 2 

transmembrane protease TMPRSS2 thereby 

leading to the cleavage of ACE-2 and activation of 

the spike protein (30,31), thereby facilitating viral 

entry into the target cell. It has also been suggested 

that the cells in which ACE-2 and TMPRSS2 are 

concurrently present are the ones that are most 

susceptible for the entry by the virus (32). Studies 

show that SARS-CoV-2 virus also requires ACE-2 

and TMPRSS2 to enter cells (33). 

 

 
Figure 3. (A) Binding of the spike proteins to the 

receptors; (B) Cleaving of the receptor and 

activation of protein (C) Facilitation of viral entry. 

 

Following the viral entry and cell infection the 

host’s immune response is triggered and the 

inflammatory cascade is initiated by the 

antigen-presenting cells (APC). This process starts 

with the two functions of APC:  
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(1) presentation of the foreign antigen to 

CD4+-T-helper (Th1) cells, and  

(2) releasing of the interleukin-12 to further 

stimulate the Th1 cell. The Th1 cells then stimulate 

CD8+-T-killer (Tk) cells that will target any cells 

containing the foreign antigen. In addition, the 

activated Th1 cells also stimulate B-cells to 

produce antigen-specific antibodies. 

IX. CLINICAL PRESENTATION 

In the first published review of the clinical 

presentation of 41 patients admitted to hospital 

with COVID-19 (34), 98% of the patients had fever, 

76% had cough, and about 55% had shortness of 

breath on admission to the hospital. But those 

admitted may had less severe symptoms for 2 to 14 

days prior to presentation, during which they were 

contagious. By the time patients developed 

shortness of breath, they had been sick for about 

an average of eight days. All patients developed 

clinical pneumonia supported by chest CT 

findings, and 13 of the 41 patients i.e., 32% 

developed hypoxic respiratory failure. Four 

patients i.e., 10% required mechanical ventilation, 

due to refractory hypoxia. In total, six patients 

died, giving a case fatality rate (CFR) of 15% and 

triggering panic that quickly spread worldwide. 

X. SYMPTOMS 

Corona virus infects the lungs primarily 

and will develop a cough- continuous cough and if 

there is cough already, it may be worse than usual. 

COVID-19 affected different people in different 

ways and most infected people developed mild to 

moderate symptoms like fever with temperature of 

37.80C, shivering, loss of appetite, sputum 

production and tiredness. Some people may also 

experience aches and pains, nasal congestion, 

runny nose, sore throat and diarrhoea. Loss of 

smell and taste has also been reported in some 

patients. Centre for Disease Control and 

Prevention (CDC) in US have reported chills, 

repeated chills with shaking, muscle pain, 

headache etc. as new symptoms. In Italy the 

reports showed a rash like appearance in the foot of 

children. 

XI. COMPLICATIONS 

Some people may progress to pneumonia, 

multi-organ failure, and death (35) and also 

neurological manifestations like seizures, stroke, 

encephalitis, and Guillain–Barré syndrome (36) 

Some of them may also develop 

cardiovascular-related complications including 

heart failure, irregular electrical activity, blood 

clots, and heart inflammation (37). Those of them 

severely affected, it may rapidly progress to acute 

respiratory distress syndrome (ARDS) resulting in 

the respiratory failure, septic shock and 

multi-organ failure (38,39). Some other 

complications with COVID 19 are sepsis, abnormal 

blood clotting and damage to the heart (increase in 

prothrombin time), kidneys, and liver (elevated 

liver enzymes such as transaminases).  

XII. TRANSMISSION 

Since the disease is a novel one, all the possible 

methods of transmission are yet under 

consideration. It is now considered to be spread 

during close contact, or by the inhalation of small 

droplets produced by the carriers or patients 

during coughing, sneezing, talking, or breathing 

(40). The droplets are transmitted, up to 1 to 2 

metres and 3 to 6 feet known as airborne 

transmission or droplet transmission It is said that 

sputum and saliva carry very large amounts of 

virus in them. It was also identified that loud 

talking releases more droplets than normal talking 

(41). Studies also proved that an uncovered cough 

can lead to droplets travelling about 4.5 metres 

i.e.15 feet (42).   

The droplets falling to the floors or other 

surfaces, can infect people, by touching the 

contaminated surfaces and then their eyes, nose or 

mouth with these unwashed hands. Amount of 

active virus can decrease over time ultimately 

ceasing the infection rates (41). Experiments, 

proved that the virus can survive on various 

surfaces like copper or cardboard for more time like 

4-5 hours and plastic or steel for two to three days 

(43). Surfaces can be decontaminated with 

household disinfectants thus killing the virus.  

Faecal – oral route of transmission is also 

suspected. Though it is not a sexually transmitted 

infection, intimate contacts, kissing etc transmits 

the virus (44).  Researchers in China claims that 

the semen of COVID-19 positive patients contained 

the virus. Shangai Muncipal Hospital reported this 

in the Jama Network Open, after examining the 

semen of 38 males admitted to the hospital. This 

was in contradictory to the earlier report presented 

in the Fertility and Sterility Journal, which said 

that after 8 days of the appearance of the 

symptoms, semen was tested negative of the virus.  

The viability of the virus is yet to be known and it is 

reported that these patients may be critically 

affected by the virus (45). Pre symptomatic 
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transmission i.e. transmission before the 

appearance of symptoms is also observed and virus 

has been proved to be more contagious during the 

first three days after the symptoms appear. 

Asymptomatic transmission is also seen in certain 

cases (41). 

XIII. SAMPLE COLLECTION AND TRANSPORT 

Special care has to be taken while collecting the 

samples and packing them. Different types of 

specimen can be collected for testing. The various 

specimens collected are: - 

Specimen 

 

Collection 

Material 

Sputum Sterile 

container. 

Nasopharyngeal 

swab 

Dacron or 

polyster 

swabs. 

Oropharyngeal 

swab 

Dacron or 

polyster 

swabs. 

Tissue from biopsy 

or autopsy 

including lung 

Sterile 

container 

with 

saline. 

Serum- 2 samples- 

covalescent and 

acute. 

Tubes. 

Tracheal aspirate. Sterile 

container. 

Nasopharyngeal 

aspirate. 

Sterile 

container. 

Nasal wash. Sterile 

container. 

Bronchoalveolar 

lavage. 

Sterile 

container. 
 

 

XIV. COURTESY- MINISTRY OF PERSONNEL AND 

TRAINING, GOVT. OF INDIA 

The specimen should be stored at 40C while 

transporting. Some of these specimens (aspirates, 

lavage and sputum) can be stored only till 48 hours 

and if required more storage time then it should be 

stored at -700C. Serum samples and swabs can be 

stored for 5 days and if required more, it should be 

kept at -700C. Tissues can be only stored for 24 

hours at 40C, otherwise the temperature should be 

increased to -700C. 

A. Steps for sealing the specimens. 

1. The specimen is then transferred to vials 

containing VTM- Viral Transport Medium. 

2. The specimen vials are sealed using parafilm at 

the neck of the vial.  

3. Then the vials are covered using absorbent 

cotton.  

4. The primary vials are then placed into 

secondary container. 

5. The secondary container is then packed into 

Ziploc bags. 

6. The Ziploc pouch is then placed onto a 

hard-plastic container, which is then sealed. 

7. This container is then transferred to thermocol 

box filled with frozen ice packs.  

8. The thermocol box is then placed into a 

cardboard box. 

A specimen referral form and request letter are 

placed in a Ziploc bag and attached to the outer 

container, which is then sealed.  

The box must be marked as Biological 

Substance- Category B. Handle with Care. 

Note: - Personal Protective Equipment (PPE) 

should be worn all the time from collection to 

despatching for transportation. 

XV. TESTING METHODS 

There are many technologies for COVID-19 

testing, some of them are available and some are 

under development. There are two categories of 

test-one is the checking for the presence of the 

virus and the other is looking for the presence of 

antibodies as a result of viral infection. The various 

testing methods employed are: -  

A. RT-PCR 

The presence of virus can be detected by using 

rRT-PCR, where the viral load even in minute 

quantity is amplified. Respiratory samples 

subjected to real time reverse transcription PCR or 

rRT- PCR can generate the results either within 

hours or sometimes two days (46). Isothermal 

amplification assays are employed now, which does 

the isothermal nucleic acid amplification of the 

unique region of virus’s RdRp gene. 

B. Antigen Detection 

Antigen detection test works by exposing the 

collected swabs to paper strips which contain 

artificial antibodies impregnated to it so that 

binding of antigens takes place. Any antigens 

present will bind to the strips and give a visual 
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readout. But asymptomatic people who have very 

little nasal discharge cannot be tested here. 

C.  Serology 

As part of the immune response IgM and IgG will 

be produced in the blood. IgM antibodies against 

COVID -19, will be detected in blood only several 

days after the initial infection but the levels are not 

well characterised (47), whereas IgG antibodies will 

become detectable only 10-14 days of infection and 

will in the peak state only after 28 days (48).  

Antibodies are slow to be present and hence they 

are not considered as the best markers and may be 

ideal only for the detection of historic infections. 

Most of the serological tests are only under 

research stage (49). Antibody tests can also be used 

to diagnose the healthcare workers who have been 

exposed to the virus and ensure that they have 

developed natural immunity before returning to 

work, as well as measuring patient immune 

responses to support the rapid development of an 

urgently-needed COVID-19 vaccine. 

D.  Medical Imaging 

Radiologic findings are not found to be specific in 

COVID-19 patients and also chest CT are not a 

recommended method for routine screening. 

E.  Pulse Oximeter 

Asymptomatic pneumonia can be diagnosed by 

measuring low oxygen levels using a pulse 

oximeter. Some doctors also report the cases of 

silent hypoxia with the patients who do not have 

shortness of breath until their oxygen levels went 

too low resulting in organ failure. (50) It is 

considered as a low cost quick diagnostic method 

(50).  There are also technical differences in how 

these results are interpreted. 

XVI. PREVENTION 

A.  Hand washing 

Hand washing is recommended to prevent the 

spread of the disease. The CDC recommends that 

people wash hands often with soap and water for at 

least twenty seconds, or use an alcohol-based 

(60%) sanitizer especially. This is because outside 

the human body, the virus is killed by household 

soap, which bursts its protective outer lipid layer. 

The WHO advises people to avoid touching the 

eyes, nose, or mouth with unwashed hands.  

B.  Surface cleaning 

Surfaces may also be decontaminated with a 

number of solutions, including 62–72 % ethanol, 

50–100 % isopropanol, 0.1 % sodium hypochlorite 

and 0.5% hydrogen peroxide. The CDC 

recommends that if a COVID-19 case is suspected 

or confirmed at a facility such as an office or day 

care, all areas such as offices, bathrooms, common 

areas, shared electronic equipment like tablets, 

touch screens, keyboards, remote controls, and 

ATM machines used by the ill persons, should be 

disinfected (51). 

C.  Face masks and respiratory hygiene 

The WHO has recommended healthy people wear 

masks only if they are at high risk, such as those 

who are caring for a person with COVID-19. It has 

also been encouraged the use of face masks or 

cloth face coverings more generally by members of 

the public to limit the spread of the virus by 

asymptomatic individuals. Several national and 

local governments have made wearing masks 

mandatory. Surgical masks are recommended for 

those who may be infected, as wearing this type of 

mask can limit the volume and travel distance of 

expiratory droplets dispersed when talking, 

sneezing, and coughing, whereas N-95 masks are 

mandatory for health workers especially, those 

who are in close contact with the patient and also 

the laboratory personnel. 

D.  Social distancing 

Social distancing or physical distancing includes 

infection control actions intended to slow the 

spread of disease by minimising close contact 

between individuals. It includes several methods 

like quarantines; travel restrictions; and the 

closing of schools, workplaces, stadiums, theatres, 

or shopping centers, theatres etc. Individuals can 

apply social distancing by staying at home, limiting 

travel, avoiding crowded areas, avoiding shake 

hands, hugging, and physically distancing 

themselves from others.   

Older adults (above 65) and those with 

underlying medical conditions such as diabetes, 

heart disease, respiratory disease, hypertension, 

and persons face increased risk of serious illness 

and complications and have been advised to stay 

home as much as possible, especially in the areas 

of community outbreak.  

Some authorities have also issued sexual health 

guidelines for use during the pandemic like 

recommendations to have sex only with someone 

you live with, and who does not have the virus or 

symptoms of the virus.  

E.  Self-isolation 

Self-isolation at home has been recommended for 

those diagnosed with COVID-19 and those who are 
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suspected to be infected. Many governments have 

mandated or recommended self-quarantine for 

entire populations living in affected areas. The 

strongest self-quarantine instructions have been 

issued to those in high risk groups and those who 

may have been exposed to someone with COVID-19 

and those who have recently travelled to a country 

or region with widespread transmission have been 

advised to self-quarantine for 14 days from the 

time of last possible exposure. Experiences prove 

that self-isolation must be for a period of 28 days, 

since some of them have been tested positive after 

this time period.  

XVII. MANAGEMENT 

A.  Containment and Mitigation 

Strategies to control an outbreak are 

containment or suppression, and mitigation. 

Containment can be undertaken only in the early 

stages of the outbreak and is aimed to trace and 

isolate those infected as well as to introduce other 

measures of infection control. When it is no longer 

possible to contain the spread of the disease, then 

efforts are to move to mitigation, where measures 

are taken to slow the spread and mitigate its effects 

on the healthcare system and society. A 

combination of both containment and mitigation 

measures may be undertaken at the same time 

(52). 

B.  Contact tracing 

Contact tracing is an important method 

undertaken by the health authorities to determine 

the source of an infection and to prevent further 

transmission (53).  Several mobile apps have been 

implemented or proposed for voluntary use. On 10 

April 2020 Google and Apple jointly announced an 

initiative for privacy-preserving contact tracing 

based on Bluetooth technology and cryptography 

(54). 

C.  Health Care 

Increasing capacity and adapting healthcare for 

the needs of COVID-19 patients was described by 

the WHO as a fundamental outbreak response 

measure. WHO also have issued guidelines for 

hospitals and primary healthcare services for 

shifting of resources at multiple levels, including 

focusing laboratory services towards COVID-19 

testing, cancelling elective procedures whenever 

possible, separating and isolating COVID-19 

positive patients, and increasing intensive care 

capabilities by training personnel and increasing 

the number of available ventilators and beds 

(55,56). 

XVIII. TREATMENT 

As of now no antiviral treatments are present. 

Antiviral drugs and medications targeting the 

immune response are under investigation (57) but 

none have proved to be effective. Remdesivir, have 

some effect on the time taken to be free of virus. At 

present the patients are provided with drinking 

fluids, resting and foods to boost the immune 

system. Severely ill patients are also provided with 

oxygen therapy and intravenous fluids required 
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