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            Abstract

            
               
Coronavirus infectious disease 2019 (COVID-19) caused by a new mutant strain of coronavirus (SARS-CoV-2) which is an ongoing
                  global health pandemic. However, you'll have first become conversant in the term coronavirus during the severe acute respiratory
                  syndrome (SARS) outbreak in 2002. Here we summarize important distinguishing characteristics concerning both SARS-CoV and
                  SARS-CoV2. SARS-Cov2, which is caused by the new novel coronavirus, has been highlighting the news lately. The virus that
                  causes SARS is entitled as SARS-CoV, while the virus that causes COVID-19 is entitled as SARS-CoV-2. SARS was declared a global
                  pandemic in late 2002 in China, when a healthcare practitioner got infected with a virus and unknowingly travelled to Hong
                  Kong, with rapid spread to other nearby countries by international travelling of people. But due to many other factors, SARS
                  was restrained in around 30 countries with an estimated mortality rate of 10% by the end of the pandemic in mid-2003. The
                  focal point of this current novel coronavirus outbreak is within Wuhan city of China. Animal host act as a reservoir for novel
                  coronavirus and it can infect human by crossing this barrier. Hence, a seafood wholesale market in the city was thought to
                  be one among the places from where the transmission of COVID-19 initiated. As we go further in this article, we will come
                  across the differences in genomic structure, pathogenicity, clinical features and lab investigations among SARS-CoV2 and SARS-CoV.
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               Introduction

            A class of round or pleomorphic enveloped RNA viruses, carrying petal- or club-shaped glycoprotein spikes on their surface
               has been classified as coronaviruses. The name refers to the perimeter of surface projections surrounding the virus (viral
               envelop), resembling the solar corona. There are 2 groups of this virus, and they are acid-labile viruses (associated with
               common cold-like illnesses) and acid-stable viruses (associated with human and animal gastroenteritis). There are many serotypes,
               which are mostly scrupulous and difficult to grow in cell culture systems  (Paniker, 2017).
            

            
               Coronavirus types
               
            

            
                  
                  	
                     Human coronavirus 229E.

                  

                  	
                     Human coronavirus OC43.

                  

                  	
                     SARS-CoV.

                  

                  	
                     Human coronavirus NL63 (HCoV-NL63, New Haven coronavirus).

                  

                  	
                     Middle East Respiratory Syndrome Coronavirus (MERS - CoV)

                  

               

            

            In the 20th century, microbiologist and epidemiologist only came across with two illustrative strains of human coronaviruses:
               229E (HCoV-229E) and OC43 (HCoV-OC43). 
            

            Coronaviruses that can overcome the species barrier and infect human hosts through intermediate host can cause fatal infections.
               These novel strains of viruses can easily infect and spread among human beings, mainly due to the lack of immune response
               to the mutant virus genome. Here are a few examples of such coronaviruses
            

            First encounter in the past in late 2002 by SARS-CoV causing SARS. Second attack in 2012 by MERS-CoV causing Middle Eastern
               Respiratory Syndrome. Finally, the current outbreak caused by SARS-CoV in late 2019. 
            

            
               What is SARS? 
               
            

            The full form of SARS stands for the severe acute respiratory syndrome. In November 2002, a city of Guangdong in Southern
               China experienced an epidemic of an unusual respiratory tract infection, with many deaths. The planet outside knew about it
               only in early 2003, when a healthcare practitioner from Guangdong travelled to Hong Kong, fell ill and died there, after infecting
               12 persons who had stayed within the same hotel. They, in turn, visited their countries to fall ill and initiate outbreaks
               there. By July, when the pandemic was controlled, it had affected over 30 countries, with quite 8000 probable cases with the
               death rate of 10%. India escaped the SARS epidemic; however, a couple of suspect cases were detected and quarantined. Presently
               it's not been reported from any country. But given the likelihood that human or animal reservoirs of the virus should exist,
               there's concern that SARS may return  (Longo, Kasper, & Hauser, 2018).
            

            
               COVID-19 In Contrast with SARS-COV 
               
            

            COVID-19 and SARS are much the same in a few ways. For example, both are pulmonary diseases caused by mutation of coronaviruses,
               Patients have a history of exposure with the previously exposed patient, Have animal reservoir, contaminating to human via
               an intermediate animal host, spread by direct contact—i.e., Body- surface to body-surface contact and physical transfer of
               microorganism-isms between a susceptible person and an infected person, i.e. through fomites, Can remain in the active or
               infectious state for few hours on surfaces contaminated by the respiratory tract aerosol secretion outside the coronavirus
               positive patient. And some study from the previous pandemic suggests that virus are also shed in infected human faeces, but
               till date, a feco-oral transmission has remained unknown. Both can survive in extreme temperature for an extended period,
               Can cause potentially fatal illness to immuno compromised patients and patient with comorbid illnesses, sometimes requiring
               oxygen or mechanical ventilation & both viruses are challenging for scientists in search of the curative vaccine.
            

            These illnesses are different in many important ways: let’s look a touch bit closer  (Seladi-Schulman, 2020).
            

            
               Genetic evolution
               
            

            Investigations and studies on genetic modelling of ongoing novel coronavirus have shown that COVID-19 is a member of the same
               genus to which SARS belongs, i.e. Betacoronavirus genus. The fundamental unit of the virus is consists of ribonucleoprotein
               in helical symmetry. The positive-sense single-stranded RNA genome is segmented. The enzyme which is crucial for the transcription
               of ss-RNA in host cells is viral RNA-dependent RNA polymerase.
            

            The nucleocapsid (N) is surrounded by an envelope, which has an inner membrane protein layer and an outer lipid layer. The
               membrane protein is additionally called the matrix or 'M protein' composed of two components, Ml and M2. Morphologically,
               the structure of coronavirus have two different forms of spike glycoproteins projections, these are called as peplomers, 
            

            
                  
                  	
                     Haem-agglutinin spikes which are pyramid-shaped and

                  

                  	
                     Neuraminidase spikes which are mushroom-shaped.

                  

               

            

            The antigen in these viruses is classified into two types: 1. Internal Antigen, which contains 3 styles of soluble(S) antigen
               and M protein antigen and, 2. Surface antigen, which includes haem-agglutinin and neuraminidase.
            

            Reason for having >100 serotypes of such viruses is their antigenic variability which is highest in coronavirus. This can
               be of great importance within the epidemiology of the disease. Antigenic variations mainly occur in surface antigen of viruses
               and internal antigens remain stable. Several studies suggest that there is discontinuous variation in the surface glycoproteins
               (glycosylation sites), making viral homology unrelated to predecessor strains. Such variation is named as antigenic shift.
               When a various sample of novel coronavirus collected from an infected patient of COVID-19, it was observed that the virus
               does not only show an antigenic shift, but there was increased viral diversity between different samples. These results suggest
               that nCoV has begun to adapt to the human environment and its gene begun to evolve within the population. Host antibodies
               to predecessor viruses don't neutralize the new mutants and make it difficult to find solid treatment regime. 
            

            These mutations might explain the evident lower pathogenicity of SARS-CoV-2 compared with SARS-CoV, but further research and
               development are required  (Paniker, 2017; Yuen, Ye, Fung, Chan, & Jin, 2020).
            

            
               Pathological Significance
               
            

            Humans acquire infection through contaminated nasal, respiratory and faecal material from infected birds. The viral neuraminidase
               which is spike-like protein facilitates infection by weakening the defensive mechanism at different levels such as nasopharyngeal
               filtering action, mucociliary action of the lower respiratory airways, the presence of phagocytizing alveolar macrophages
               and immunoglobulins. Pseudo-stratified columnar ciliated epithelial cells, also called respiratory epithelium which is present
               in bronchi and sub-division of bronchioles are the main sites of viral infection. These cells undergo apoptosis and shed,
               leaving behind bare basal cells in the lower respiratory tract. This renders the respiratory tract highly vulnerable to viral
               invasion. Once a virus is invaded to gas exchange units of the lung, these surface antigen bind to ACE2 receptors like key
               and lock mechanism. Hence ACE2 act as a cellular doorway for novel coronavirus. Histologically, a hallmark of viral pneumonia
               is the interstitial nature of the inflammatory reaction. Microscopic features include: 
            

            
                  
                  	
                     Interstitial inflammation

                  

                  	
                     Necrotizing bronchiolitis

                  

                  	
                     Multinucleate giant cells and syncytia in the bronchiolar and alveolar wall 

                  

                  	
                     In severe cases, the alveolar Lumina may contain edema fluid, fibrin, scanty inflammatory exudate and coating of alveolar
                        walls by a pink, hyaline membrane similar to the one seen in respiratory distress syndrome. 
                     

                  

               

            

            In more severe cases, when interstitial pneumonitis unable to recover completely it may lead to interstitial fibrosis and
               permanent damage. 
            

            A recent case study has confirmed that both COVID-19 and SARS-CoV binds with similar host cell receptor, i.e. Angiotensin-Converting
               Enzyme 2 (ACE2).
            

            SARS-CoV highly reproduces within alveolar cells (pneumocyte) and enterocyte and contributes to the pathogenesis of acute
               pulmonary injury by inducing regulation of ACE2 receptors downwards.
            

            Novel strains of same genome family infiltrate the host cell with similar pathological pathway but it seems that SARS-CoV
               has higher affinity towards ACE2 receptor than novel coronavirus of COVID-19, which is why it also explains the high transmission
               ability of novel coronavirus than the SARS-CoV. Perhaps, to confirm this study, further investigations will be required  (Mohan, 2014).
            

            
               Clinical Features
               
            

            
               SARS-CoV
               
            

            
                  
                  	
                     Incubation period 2-10 days,

                  

                  	
                     Presents as a prolonged influenza-like illness with high fever, chills, muscle weakness, malaise, dry cough, headaches and
                        breathlessness. Less common symptoms include sputum production, pharyngitis, running nose, nausea, vomiting and diarrhea 
                     

                  

                  	
                     30% of patient developed evidence of acute lung injury over a period of three weeks

                  

                  	
                     Geriatric age group may present with decreased well-being, poor feeding, and fall in some cases, confusion, without the standard
                        febrile period.
                     

                  

                  	
                     Estimated mortality rates are 10%, as mentioned earlier. 

                  

               

            

            
               SARS-CoV2
               
            

            
                  
                  	
                     Incubation period on an average of 5-6 days, but it can go up to 14 days, some case study shows the maximum period of 40 days
                        too.
                     

                  

                  	
                     Presents as cold, fever, dyspnea and fatigue. Less common symptoms include runny or stuffy nose, headache, myalgia, pharyngitis,
                        nausea and diarrhea, loss of taste and loss of smell.
                     

                  

                  	
                     20% of patients developed evidence of ARDS which required hospitalization and mechanical ventilation

                  

                  	
                     Mortality rates for SARS-CoV2 are estimated to range between 0.25 to 3%  (Park, 2015; Seladi-Schulman, 2020).
                     

                  

               

            

            
               Laboratory investigations
               
            

            Most of the laboratory findings of COVID-19 is analogous thereto of SARS-CoV. For example:

            
                  
                  	
                      Almost normal­-to­-low TLC with lymphopenia in about half the cases, mostly due to falling in CD4+ T cells. 

                  

                  	
                     Thrombocytopenia.

                  

                  	
                     Elevated Liver Function Test includes increased lactate dehydrogenase, liver transaminases (AST & ALT) and creatine kinase.

                  

                  	
                     Detection of both sort of viruses in nasopharyngeal aspirate, plasma, urine or stool specimen using RT-PCR.

                  

                  	
                     Quantitative measurement of both RNA Viruses in blood with RT-PCR

                  

                  	
                     Tissue culture.

                  

                  	
                     Detection of serum antibodies by ELISA or immunofluorescence.

                  

               

            

            BUT the difference between them is that the viral load appears to be elevated in the nasopharynx of exposed individuals with
               novel coronavirus shortly after symptoms develop. This, in relation to SARS, where the viral load in the respiratory tract
               appears to be directly proportional to the severity of symptoms or disease.
            

            And thanks to the above findings where it involves an understanding that COVID-19 patient is going to be transmitting infection
               before they're being diagnosed in comparison with SARS patient who mainly transmits infection in nosocomial settings  (Matheson & Lehner, 2020; Park, 2015).
            

            
               Radiological findings
               
            

            There are not many differences in chest X-ray finding as both of the illnesses is related to pneumonia. Both SARS-CoV and
               SARS-CoV2 shows maximum involvement of lung periphery and sub pleura. The chest imaging findings may be transient and can
               include ill-defined micronodular opacities or hazy ground-glass airspace opacities which is similar to the hypersensitivity
               pneumonitis in initial or acute stages.
            

            For this, CT is being used as a screening or diagnostic method. These lesions progress in the following days until they spread
               to occupy adjacent segments. If the virus invades the septal wall, CT will show the crazy block pattern due to septal thickening,
               also known as sub-pleural honeycombing. 
            

            It is very rare that it associates lymphadenopathy or capitation or pneumothorax, as the SARS-CoV did. In SARS-CoV, a Chest
               radiograph may show patchy or diffuse consolidation and progress over 1-2 days to become bilateral and generalized, with interstitial/confluent
               infiltration. Adult respiratory distress syndrome has been observed in a number of patients in the end stages  (Hewings-Martin, 2020).
            

            
               Is Fight Against COVID-19 Harder than SARS? 
               
            

            Since 2003, there have not been any registered cases of SARS. It has been successfully restrained using public and preventive
               health measures by the help of epidemiological experts, such as:
            

            
                  
                  	
                     Rapid diagnosing of an exposed person with SARS by tracking their movement and contacts;

                  

                  	
                     Renovation of the normal ward in an isolation ward in the hospital for effective quarantining of SARS patient. 

                  

                  	
                     Standard precautions, contact precautions and Fluid-resistant non-sterile gowns were practised and used by medical staff treating
                        these patients; 
                     

                  

                  	
                     Comprehensive identification and isolation of suspected SARS cases; 

                  

                  	
                     Good hand hygiene was always followed after coming in contact with any person or surfaces, whereas droplet and airborne precaution
                        were practised by using well-fitted masks and face shields.
                     

                  

                  	
                     International passengers were screened at airports before leaving and at time of entering in airports; 

                  

                  	
                     Accurate and timely registering the cases and sharing the information of recorded cases with WHO officials by authorities
                        and governments.
                     

                  

               

            

            In this case, it may be more difficult to implement these measures. Some elements that may contribute to COVID-19 being harder
               to fight are the following:
            

            About 70% of the exposed population with COVID-19 don't even realize that they’re sick. This makes it harder to find out who
               is exposed and who is not.
            

            Patient with novel coronavirus appears to transmits the virus earlier in the course of its incubation period than patient
               with SARS-CoV. This makes it more difficult to track the exposed population of COVID-19.
            

            COVID-19 has now reached stage 3 of the pandemic, where it involves the spread of novel coronavirus in communities in many
               countries. But if we look back in the history of the pandemic of SARS-CoV, the transmission of this virus was limited to the
               healthcare setting where the exposed patient was being treated.
            

            Some group of population are even going to Town hall meetings in protest of wearing masks and some are showing deviant behaviours
               towards the healthcare practitioners, which was not the case a decade ago.
            

            Due to maximum and easy availability of airway transport, it’s easier for novel coronavirus to spread between region and countries
               when compared to the spread of SARS in 2003. Some viruses, such as the influenza flu and the common cold, follow seasonal
               patterns, but with the current situation, it’s not possible to say that warmer season will bring any changes  (Velavan & Meyer, 2020).
            

         

         
               Materials and Methods

            The most recent newsletters and magazines regarding the current situation have been reviewed and data on SARS-CoV has been
               extracted from different department author's book to compare with the current pandemic outbreak. 
            

         

         
               Results and Discussion

            COVID-19 and SARS-CoV are both caused by the same subfamily of coronaviruses. The coronavirus responsible for SARS appears
               to be a new virus distinct from other coronaviruses, which had been classified into three types: mammalian viruses in types
               1 and 2 and avian viruses in type3. The new SARS virus is coronavirus type 4.  
            

            The fact that it was a new virus which was indicated by the absence of an antibody to it in human and animal sera collected
               from previous years. It may be a recombinant of some animal and human viruses. The virus has been isolated from Chinese wild
               civets and raccoon dogs, but not from pigs, dogs, cattle or poultry. As far as the new novel coronavirus, it has been isolated
               from Chinese bats as said by some researches. There are many parallelism between COVID-19 and SARS. However, there are also
               important different trajectories. Novel coronavirus of COVID-19 has undergone through antigenic shift which gives an idea
               about the range of severity in cases as compare to SARS which in general, were more severe. The estimated mortality rate of
               SARS-CoV is much more than the COVID-19 because slightly different pathology, but there is not much difference in developing
               symptoms.
            

            And thanks to the above findings where it involves an understanding that COVID-19 patient is going to be transmitting infection
               before they're being worsened whereas there haven’t been any reported cases of SARS transmission before symptom development.
               In both the illnesses lesions progress from unilateral opacity to bilateral involvement, but in COVID-19 cases, the proportion
               of cases with bilateral findings seems to be above that of SARS-CoV and SARS shows normal chest X-ray in about 25% cases 
               (Chan & Yuan, 2020).
            

            In the current pandemic situation, high-risk groups are geriatric and young patient (<5 years) and patients with comorbid
               illnesses. Children to children transmission are seen in current pandemic and due to these schools and universities are under
               lockdown. Furthermore, no evidence of SARS has been found in infants of mothers who were infected during pregnancy, whereas,
               when compared with COVID-19, there were many cases infants from pregnant mothers as well as ante-natal mothers are in infected
               by this novel coronavirus  (Prompetchara, Ketloy, & Palaga, 2020).
            

            International travelling passengers have been associated with the transmission of SARS as well as COVID-19 from probable symptomatic
               cases to passengers or crew. So, many countries took certain strong steps based on WHO guidelines on international travelling.
               One major step which has taken globally is the Lockdown of countries, closing off their borders for trading and even for travelling.
               
            

            One major part of the world that has contributed to the extent of damage by the new virus is globalization. As infectious
               disease specialist and WHO advisor Prof. David Heymann told Medical News Today in an interview:
            

            “In the past, coronaviruses that cause the common cold in humans also emerged, possibly in the same way as did the current
               pandemic.”
            

            “But they did not have the opportunity to hop on international flights and spread rapidly around the globe,” he continued.
               “They likely circulated locally and then gradually spread to neighbouring countries and onward throughout the world."  (Liu, Gayle, Wilder-Smith, & Rocklöv, 2020).
            

         

         
               Conclusion

            Currently the definition of COVID-19: “a mild to severe respiratory illness that is caused by a coronavirus (SARS-CoV2), is
               transmitted chiefly by contact with infectious material (such as respiratory droplets) or with objects or surfaces contaminated
               by the causative virus, and is characterized especially by fever, cough, and shortness of breath and may progress to pneumonia
               and respiratory failure.” Maximum accounted cases in SARS pandemic were health care workers, especially those involved in
               sampling of the nasopharyngeal swab and companying patients to the pulmonary function test. In SARS infected patients, the
               highest viral load was accounted in later stages or severe stages of the illness. The efficiency of transmission appears to
               be maximum in a patient who has a history of comorbid diseases or those who are immuno compromised. When we look into the
               current scenario of COVID-19, we observed that transmission via droplet or aerosol or fomite appears to be greatest in asymptomatic
               exposed persons as well as the patient who is severely ill.
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