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Coronaviruses are enveloped RNA viruses and they are related to the family 

Corona viridae, and it can be observed in humans and other mammals. In 

December 2019, many pneumonia cases were reported by patients with unknown 

causes and observed that the demand of marine and wet animals in Wuhan, China 

has mainly been linked, and viral pneumonia clinically has resembled. 

Coronaviruses are a huge family of viruses and they can cause various diseases 

such as common cold to very serious illnesses. They are like the Middle East 

Respiratory Syndrome (MERS-CoV) and Severe Acute Respiratory Syndrome 

(SARS-CoV). Novel coronavirus (nCoV) is a different strain and it is newly 

discovered in humans. The several known coronaviruses circulate in animals not 

yet infected by humans. It is a zoonotic virus and they are spread between animals 

and then to humans. The studies showed that SARS-CoV was transmitted to 

humans by civet cats and MERS-CoV by dromedary camels. The common signs of 

infections are Respiratory symptoms, fever, cough, shortness of breath, and 

difficulty in breathing. This review article focuses on some of the points regarding 

COVID-19 like structure of virus, pathophysiology, transmission of virus, 

diagnosis, precautions, treatments etc published by WHO and other health officials. 

 

 

INTRODUCTION 

The Coronavirus disease 2019 (COVID 

19) caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2).1 

Coronaviruses can infect animals and can 

sometimes be spread to humans.2 The current 

outbreak was first reported in Wuhan, China, in 

December 2019,3 declared to be a Public Health 

Emergency of International Concern on 30 

January 2020, and recognized as a pandemic by 

the World Health Organization on 11 March 

2020.4 Novel Coronavirus disease (COVID-19) 

will cause mild to moderate respiratory illness 

and they will recover without requiring special 

treatment.  Older people and those people with 

underlying medical problems like 

cardiovascular disease, diabetes, chronic  

 

 

respiratory disease, and cancer are more likely 

to develop serious illness.5 The name 

”coronavirus” is derived from the Latin word 

Corona and the Greek word korṓnē, which 

means crown. While observing through 

electron microscopy, it reveals the presence of 

Virions (the virus infectious form), which have 

a wide fringe, reminiscent of either royal crown 

or a solar corona. Before the 2003 SARS 

outbreak, only 19 coronaviruses were 

identified, which includes 2 humans, 4 avian, 

and 13 mammalian coronaviruses. More than 

20 additional novel coronaviruses with full 

genome sequences have been identified after 

the SARS epidemic and as on date, 7 human 

coronaviruses were identified including the 
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recent 2019 novel coronavirus. The best way to 

prevent and slow down transmission is to be 

well informed about the COVID-19 virus, the 

disease it causes, and how it spreads and 

strictly complies with the instructions of health 

care providers. The COVID-19 virus spreads 

primarily through droplets of saliva or 

discharge from the nose when an infected 

person coughs or sneezes, so we must practice 

respiratory etiquette by coughing into a flexed 

elbow.6  The first COVID-19 vaccine in China 

is expected to be ready for clinical trials by the 

end of April and several pharmaceutical 

companies are involved in developing 

coronavirus drugs/vaccines.7 

DESCRIPTION OF VIRUS: 

SARS-CoV-2 is a coronavirus that 

causes coronavirus disease 2019 (COVID-19). 

Coronaviruses, in general, are a family of 

viruses that target and affect mammals 

respiratory systems. According to their specific 

characteristics, there are four main genera of 

coronaviruses, which are called alpha, beta, 

delta, and gamma. Mostly these genera can 

affect only animals, but a few can also pass to 

humans. The genera that are transmissible to 

humans are alpha and beta.8  There have been 

two major global outbreaks caused by 

coronaviruses. The first of these was the SARS 

coronavirus responsible for severe acute 

respiratory syndrome (SARS) which first 

started spreading back in 2002 in China. The 

SARS virus epidemic primarily affected the 

populations of mainland China and Hong 

Kong, and it died off in 2003. Severe acute 

respiratory syndrome (Sars) and Middle 

Eastern respiratory syndrome (Mers) are both 

caused by coronaviruses that came from 

animals. In 2002, Sars spread virtually 

unchecked to 37 countries, causing global 

panic, infecting more than 8,000 people and 

killing more than 750. Mers appears to be less 

easily passed from human to human, but has 

greater lethality, killing 35% of about 2,500 

people who have been infected.9 

HOW HUMANS GOT INFECTED?   

Studies on the receptor recognition by 

SARS-CoV have identified the key interactions 

between SARS-CoV spike protein and its host 

receptor angiotensin-converting enzyme 2 

(ACE2), which regulate both the cross-species 

and human-to-human transmissions of SARS-

CoV.10 Humans do become infected with a 

coronavirus, typically happens via contact with 

an infected animal. Some of the most common 

carriers are bats, although they do not transmit 

coronaviruses directly to humans. The 

transmission might occur via an intermediary 

animal, which will usually not always be a 

domestic one. The SARS coronavirus spread to 

humans via civet cats, while the MERS virus 

spread via dromedaries. However, it is difficult 

to determine the animal from which a 

coronavirus infection first starts spreading. The 

new coronavirus is a respiratory virus that 

spreads primarily through contact with an 

infected person through respiratory droplets 

when the affected individual coughs or sneezes, 

or through saliva droplets or nose discharge. 

Everyone should practice good respiratory 

hygiene like sneeze or cough into a flexed 

elbow or use a tissue and immediately 

discharge it into a closed bin. It is also very 

important for people to regularly wash their 

hands with either alcohol-based hand rub or 

soap and water. 

In the case of the new coronavirus 

outbreak, initial reports from China tied the 

outbreak to a seafood market in central Wuhan. 

As a result, local authorities closed down the 

market on January 1st.While it is likely 

originated in animals, the transmission of the 

new coronavirus from person to person can 

occur, even though some questions about its 

transmission remain unanswered. According to 

the WHO spokespeople, researchers are still 

studying the exact parameters of human-to-

human transmission. The transmission of 

coronaviruses is through the respiratory route, 

which means that the virus is concentrated in 

the airways and it can pass to another person 

via droplets from their nose or mouth. WHO 

states that the risk of catching COVID-19 from 

someone with no symptoms at all is very low. 

However, many people with COVID-19 

experience only mild symptoms. It is therefore 

possible to catch COVID-19 from someone 

who has, just a mild cough and does not feel ill. 

That is, the virus likely takes about 5–6 days to 

https://www.who.int/ith/diseases/sars/en/
https://www.who.int/ith/diseases/sars/en/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6356540/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6356540/
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give rise to symptoms once it has infected a 

person.WHO note that experts estimate that the 

new virus’s incubation period may last 

anywhere between 1 and 14 days.11 

STRUCTURE OF CORONA VIRUS  

Researchers from Chinese institutions 

were able to use state-of-the-art genome 

sequencing tools to identify the DNA structure 

of the novel coronavirus. It has emerged that 

SARS-CoV-2 is most similar to two bat 

coronaviruses known as bat-SL-CoVZC45 and 

bat-SL-CoVZXC21 and its genomic sequence 

is 88% the same as theirs. The same study 

shows that the new virus’s DNA is about 79% 

the same as that of the SARS coronavirus and 

approximately 50% like that of the MERS 

virus. Recently, a study by researchers in China 

suggested that pangolins may have been the 

initial propagators of SARS-CoV-2, as its 

genomic sequence appeared to be 99% like that 

of a coronavirus specific to these animals. 

Since then, however, other specialists have cast 

doubts over this idea, citing inconclusive 

evidence.11 

PATHOPHYSIOLOGY OF CORONA 

VIRUS 

The SARS-CoV-2 virus, like the 

closely-related MERS and SARS 

coronaviruses, affects its cellular entry via 

attachment of its virion spike protein (a.k.a. S 

protein) to the angiotensin-converting enzyme 

2 (ACE 2) receptor. This receptor is commonly 

found on alveolar cells of the lung epithelium, 

underlying the development of respiratory 

symptoms as the commonest presentation of 

COVID-19. It is thought that the mediation of 

the less common cardiovascular effects is also 

via the same ACE-2 receptor, which is also 

commonly expressed on the cells of the 

cardiovascular system.12 

SYMPTOMS OF CORONA VIRUS 

DISEASE 

According to the WHO, the most 

common symptoms of Covid-19 are fever, 

tiredness, and a dry cough. Some patients may 

also have a runny nose, sore throat, nasal 

congestion and aches and pains or diarrhea. 

Some people report losing their sense of taste 

and/or smell. About 80% of people who get 

Covid-19 experience a mild case about as 

serious as a regular cold and recover without 

needing any special treatment.13 About one in 

six people, the WHO says, become seriously 

ill. The elderly and people with underlying 

medical problems such as high blood pressure, 

heart problems or diabetes, or chronic 

respiratory conditions, are at a greater risk of 

serious illness from Covid-19. 

WHAT ARE THE PRECAUTIONS TO BE 

TAKEN? 

Wash your hands frequently: 

Regularly and thoroughly clean your hands 

with an alcohol-based hand rub or wash them 

with soap and water. Washing your hands with 

soap and water or using alcohol-based hand rub 

kills viruses that may be on your hands. 

Maintain social distancing:  

Maintain at least 1 meter (3 feet) distance 

between yourself and anyone who is coughing 

or sneezing. When someone coughs or sneezes 

they spray small liquid droplets from their nose 

or mouth which may contain viruses. If you are 

too close, you can breathe in the droplets, 

including the COVID-19 virus if the person 

coughing has the disease. 

Avoid touching eyes, nose and mouth 

Hands touch many surfaces and can 

pick up viruses. Once contaminated, hands can 

transfer the virus to your eyes, nose or mouth. 

From there, the virus can enter your body and 

can make you sick. 

Practice respiratory hygiene 

Make sure you, and the people around 

you, follow good respiratory hygiene. This 

means covering your mouth and nose with your 

bent elbow or tissue when you cough or sneeze. 

Then dispose of the used tissue immediately. 

Droplets spread virus. By following good 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30251-8/fulltext
https://www.medicalnewstoday.com/articles/coronavirus-pangolins-may-have-spread-the-disease-to-humans
https://www.nature.com/articles/d41586-020-00548-w
https://www.nature.com/articles/d41586-020-00548-w
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respiratory hygiene you protect the people 

around you from viruses such as cold, flu and 

COVID-19. 

If you have fever, cough and difficulty 

breathing, seek medical care early 

Stay home if you feel unwell. If you 

have a fever, cough and difficulty breathing, 

seek medical attention and call in advance. 

Follow the directions of your local health 

authority. National and local authorities will 

have the most up to date information on the 

situation in your area. Calling in advance will 

allow your health care provider to quickly 

direct you to the right health facility. This will 

also protect you and help prevent spread of 

viruses and other infections. 

Stay informed and follow advice given by 

your healthcare provider 

Stay informed on the latest developments 

about COVID-19. Follow advice given by your 

healthcare provider, your national and local 

public health authority or your employer on 

how to protect yourself and others from 

COVID-19.  National and local authorities will 

have the most up to date information on 

whether COVID-19 is spreading in your area. 

They are best placed to advise on what people 

in your area should be doing to protect 

themselves.14 

IMPACT OF CORONA VIRUS  

The WHO officially changed their 

classification of COVID-19 from a public 

health emergency of international concern to 

a pandemic on March 11. The global 

implications have become severe. Many 

countries have closed schools and are 

recommending that people work from home 

where they can. Some international borders 

have been completely locked down and in 

many places travel is being discouraged unless 

it is deemed essential. According to recent 

assessments, SARS-CoV-2 seems to be more 

infectious than other coronaviruses such as 

those that cause SARS and MERS  but less 

likely to lead to death. Some estimates suggest 

that the death rate of the new coronavirus is in 

the range of 2–3%, but there are no official 

numbers in this regard, as it is hard to tell how 

the outbreak will develop. The 

WHO reports that the two groups most at 

risk of experiencing severe illness due to a 

SARS-CoV-2 infection are older adults, 

defined as “over 60 years old”, and individuals 

who have other health conditions that 

compromise their immune system. The report 

also notes that the risk of severe disease 

gradually increases with age starting from 

around 40 years. Other reports note that very 

few children have become infected with the 

new coronavirus. Among adults, 

some reports suggest that men might be more at 

risk than women. Pregnant women experience 

immunologic and physiologic changes which 

might make them more susceptible to viral 

respiratory infections, including COVID-19. 

The CDC also recommend that infants born to 

mothers with suspected or confirmed COVID-

19 are placed in isolation as a “person under 

investigation.” There are no currently published 

scientific reports on pregnant womens. The 

WHO reports that pregnant women with 

COVID-19 symptoms should receive priority 

access to diagnostic tests.15 

DIAGNOSIS AND MARKERS  

The definitive test for SARS-CoV-2 is 

the real-time reverse transcriptase-polymerase 

chain reaction (RT-PCR) test. It is believed to 

be highly specific, but with sensitivity reported 

as low as 60-70% 16 and as high as 95-97%.17 

Thus, false negatives are a real clinical 

problem, and several negative tests might be 

required in a single case to be confident about 

excluding the disease. Multiple radiological 

organizations have come forward to state that 

CT should not be relied upon as a primary 

diagnostic/screening tool for COVID-19 . On 

16 March 2020, an American-Singaporean 

panel published that CT findings were not part 

of the diagnostic criteria for COVID-19.18,19 

However, CT findings have been used as a 

surrogate diagnostic test by some studies.20,21  

Markers 

The most common ancillary laboratory 

findings in a study of 138 hospitalized patients 

were the following:22 

https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://jamanetwork.com/journals/jama/fullarticle/2759815
https://jamanetwork.com/journals/jama/fullarticle/2759815
https://www.nature.com/articles/d41586-020-00236-9
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200311-sitrep-51-covid-19.pdf?sfvrsn=1ba62e57_8
https://jamanetwork.com/journals/jama/fullarticle/2760782
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30211-7/fulltext
https://www.cdc.gov/coronavirus/2019-ncov/hcp/inpatient-obstetric-healthcare-guidance.html?deliveryName=FCP_3_USCDC_1052%20DM22033
https://www.who.int/publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://radiopaedia.org/articles/specificity?lang=us
https://radiopaedia.org/articles/sensitivity?lang=us
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 lymphopenia 

 increased prothrombin time (PT) 

 increased lactate dehydrogenase 

Mild elevations of inflammatory 

markers (CRP  and ESR) and D-dimer are also 

seen.23 

TREATMENT: There currently isn’t 

a vaccine against developing COVID-

19. Antibiotics are also ineffective because 

COVID-19 is a viral infection and not bacterial. 

If the symptoms are more severe, supportive 

treatments may be given by the doctor or at a 

hospital. This type of treatment may involve:24 

 Fluids to reduce the risk of dehydration 

 Medication to reduce a fever 

 Supplemental oxygen in more severe 

cases 

People who have hard time breathing on 

their own due to COVID-19 may need a 

respirator. COVID-19 vaccines and treatment 

options are being researched worldwide. There 

is some evidence that certain drugs can be 

effective in preventing disease or in treating 

COVID-19 symptoms. However, researchers 

need to perform randomized controlled trials 

trusted Source in humans before potential 

vaccines and other treatments become 

available. This may take several months or 

longer. Here are some treatment options that 

are currently being investigated for protection 

against SARS-CoV-2 and treatment of 

COVID-19 symptoms. 

1. Chloroquine  

Chloroquine and hydroxychloroquine  

is a clinically approved drug effective against 

malaria, and it is known to show antiviral 

effects against several viruses, including human 

immunodeficiency virus type 1, hepatitis B 

virus, and herpes simplex virus type 1.25 

Scientist Savarino and his colleagues 

hypothesized that chloroquine might be of 

some use for the clinical management of 

SARS.26 Moreover, chloroquine was reported 

to inhibit the replication of HCoV-229E  and 

SARS-CoV  in vitro. In a study, it showed that 

the 50% effective concentration (EC50) of 

chloroquine (8.8 ± 1.2 μM) for the inhibition of 

SARS-CoV in vitro was significantly lower 

than its cytostatic activity (261.3 ± 14.5 μM), 

yielding a selectivity index of 30, and that this 

EC50 approximates the plasma concentrations 

of chloroquine reached during treatment of 

acute malaria. The addition of chloroquine to 

infected cultures could be delayed for up to 5 h 

postinfection without a significant drop in 

antiviral activity.27 The antiviral effects of 

chloroquine against human immunodeficiency 

virus type 1 replication are currently being 

tested in clinical trials. Chloroquine is a weak 

base that increases the pH of acidic vesicles. 

When added extracellularly, the nonprotonated 

portion of chloroquine enters the cell, where it 

becomes protonated and concentrated in acidic, 

low-pH organelles, such as endosomes, Golgi 

vesicles, and lysosomes. Chloroquine can 

affect virus infection in many ways, and the 

antiviral effect depends in part on the extent to 

which the virus utilizes endosomes for entry. 

Besides having a direct antiviral effect, 

chloroquine is endowed with an 

immunomodulatory activity, suppressing the 

production and release of tumor necrosis factor 

alpha and interleukin 6, which mediate the 

inflammatory complications of several viral 

diseases.28 

2. Lopinavir and ritonavir  

Lopinavir and ritonavir are sold under 

the name Kaletra and are designed to treat HIV. 

In South Korea, a 54-year-old man was given a 

combination of these two drugs and had 

a significant reductionTrusted Source in his 

levels of the coronavirus. According to the 

World Health Organization (WHO), there 

could be benefits to using Kaletra in 

combination with other drugs. The clinical 

response of patients with severe acute 

respiratory syndrome (SARS) to a combination 

of lopinavir/ritonavir and ribavirin was 

examined after establishing the in vitro 

antiviral susceptibility of the SARS associated 

coronavirus to a panel of antiviral agents. The 

in vitro susceptibility of the prototype of SARS 

associated coronavirus to a panel of nucleoside 

analogs and protease inhibitors currently 

https://radiopaedia.org/articles/lymphopenia?lang=us
https://radiopaedia.org/articles/missing?article%5Btitle%5D=prothrombin-time-pt&lang=us
https://radiopaedia.org/articles/lactate-dehydrogenase?lang=us
https://radiopaedia.org/articles/missing?article%5Btitle%5D=inflammatory-marker&lang=us
https://radiopaedia.org/articles/missing?article%5Btitle%5D=inflammatory-marker&lang=us
https://radiopaedia.org/articles/c-reactive-protein-1?lang=us
https://radiopaedia.org/articles/erythrocyte-sedimentation-rate?lang=us
https://radiopaedia.org/articles/d-dimer-1?lang=us
https://www.healthline.com/health-news/how-long-will-it-take-to-develop-vaccine-for-coronavirus
https://www.healthline.com/health/how-do-antibiotics-work
https://www.healthline.com/health/bacterial-vs-viral-infections
https://www.healthline.com/health/bacteria
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.ncbi.nlm.nih.gov/pubmed/32056407
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licensed for clinical use was studied. Forty-one 

patients with SARS followed for 3 weeks were 

treated with a combination of 

lopinavir/ritonavir and ribavirin. The clinical 

progress and virological outcomes were 

monitored and compared with 111 patients 

treated with ribavirin only who served as 

historical controls. In vitro antiviral activity 

against SARS associated coronavirus was 

demonstrated for lopinavir and ribavirin at 

concentrations of 4 micro g/ml and 50 micro 

g/ml, respectively, only at 48 hours. The 

adverse clinical outcome (ARDS or death) was 

significantly lower in the treatment group than 

in the historical controls (2.4% v 28.8%, 

p<0.001) at day 21 after the onset of symptoms. 

The adverse outcome remained significantly 

lower in the treatment group than in the 

controls-both those diagnosed early (p<0.001) 

and those diagnosed later in the course of the 

epidemic (p = 0.002)-but there was no 

significant difference in adverse outcome rates 

between the two time periods (p = 0.548). No 

time related difference in outcome was 

observed in the control groups. A reduction in 

steroid usage and nosocomial infections was 

seen in patients initially treated with 

lopinavir/ritonavir, and these patients had a 

decreasing viral load and rising peripheral 

lymphocyte count. Multivariate analysis 

showed that age, hepatitis B carrier status, and 

lack of treatment with this antiviral 

combination were independent predictors of an 

adverse outcome. Lopinavir/ritonavir treatment 

was associated with a better outcome even 

when adjusted for baseline lactate 

dehydrogenase level. The apparent favourable 

clinical response with lopinavir/ritonavir and 

ribavirin supports further randomised placebo 

controlled trials in patients with SARS.29 

3. APN01  

A clinical trial is set to start soon in 

China to examine the potential of a drug 

called APN01 to fight the novel coronavirus. 

The scientists who first developed APN01 in 

the early 2000s discovered that a certain 

protein called ACE2 is involved 

in SARS infections. This protein also helped 

protect the lungs from injury due to respiratory 

distress. From recent research, it turns out that 

the 2019 coronavirus, like SARS, also uses the 

ACE2 protein to infect cells in humans. The 

randomized, dual-arm trial will look at the 

effect of the medication on 24 patients for 1 

week. Half of the participants in the trial will 

receive the APN01 drug, and the other half will 

be given a placebo. If results are encouraging, 

larger clinical trials will be done. APN01 is the 

recombinant form of the human angiotensin-

converting enzyme 2 (rhACE2), and has the 

potential to block the infection of cells by the 

novel SARS-CoV-2 virus (COVID-, and 

reduce lung injury. The Phase II trial aims to 

treat 200 severely infected COVID-19 patients, 

and the first patients are expected to be dosed 

shortly. The novel coronavirus strain SARS-

CoV-2 is a very close relative of the first 

SARS-CoV virus, which emerged globally in 

2002. APN01 has a unique dual mode of 

action. APN01 imitates the human enzyme 

ACE2, which is used by the virus to enter cells. 

The virus binds to soluble ACE2/APN01, 

instead of ACE2 on the cell surface, which 

means that the virus can no longer infect the 

cells. At the same time, APN01 reduces the 

harmful inflammatory reactions in the lungs 

and protects against acute lung injury 

(ALI/acute respiratory distress syndrome 

(ARDS).30 

4. Favilavir: China has approved the use of the 

antiviral drug favilavir to treat symptoms of 

COVID-19. The drug was initially developed 

to treat inflammation in the nose and throat. 

Although the results of the study haven’t been 

released yet, the drug has supposedly shown to 

be effective in treating COVID-19 symptoms in 

a clinical trial of 70 people.31 

CONCLUSION: 

Viral diseases can be devastating like COVID-

19, and they can cause both social and 

economic issues. National and international 

protocols for the prevention of infection should 

be stringent, well-coordinated, planned, and 

scheduled. To avoid the severeity of the corona 

outbreak, hospitals should be prepared for the 

treatment of cases with control measures and 

protocols. Several clinical trials and 

https://pipelinereview.com/index.php/2020022673884/Proteins-and-Peptides/APEIRONs-respiratory-drug-product-to-start-pilot-clinical-trial-to-treat-coronavirus-disease-COVID-19-in-China.html
https://www.healthline.com/health/severe-acute-respiratory-syndrome-sars
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experiments are needed to find effective 

medicines and vaccines to treat COVID-19. 
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