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Abstract 

Introduction: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) recently 

introduced as a global public health problem by the World Health Organization (WHO). The 

virus outbreak has been documented around the world. Updating data in different aspects of the 

virus could force us to revise our idea about the main questions concerning coronavirus disease-

19 (COVID-19). 

Areas covered: Although our knowledge about the SARS-CoV-2 and COVID-19 is largely 

based on the very limited data, the information is growing rapidly. The renewed answers to the 

specific research questions concerning updating data not only reveal gaps for future research but 

also re-categorized our information. Here, we attempt to briefly discuss ten important questions 

about SARS-CoV-2 and COVID-19. 

Expert opinion: Since our knowledge about different aspects of SARS-CoV-2 appears to be in 

its infancy and is rapidly changing, the provision of the right data is more difficult in this regard. 

However, we try to rely on results from more extensive research to answer the main questions 

about this new virus. Therefore, further studies, particularly in the context of the virus 

pathogenesis, diagnosis, treatment, and vaccine development, are warranted. 

 

Keywords: SARS-CoV-2; COVID-19; challenging questions; infectious disease. 
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Article highlights 

• The comparative analysis of genomic data clearly showed that SARS-CoV-2 is not a 

laboratory construct or a purposefully manipulated virus. 

• The excessive production of pro-inflammatory and inflammatory cytokines/chemokines 

by immune cells is thought to have a crucial impact on SARS-CoV-2 pathogenesis. 

• The presence of viral nucleic acids of the virus in stool, blood, and other samples do not 

confirm the coronavirus direct infection in those organs. 

• Physicians should try to augment immune responses before progression to severe stages 

while modulating it in the severe stage. 

•  A combination of RT-PCR and clinical features could better facilitate the diagnosis and 

management of COVID-19. 

• The exact behavior of the virus will be elusive and likely we must live with it for a long 

time, so, a safe and effective vaccine is vital for the protection of people. 
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1. Introduction 

The recent emergence of the novel coronavirus, severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) in China, and its large global outbreak pose the sixth public health emergency of 

international concern by the World Health Organization (WHO). This virus causes a complicated 

infectious disease called coronavirus disease-19 (COVID-19). Until 6th June 2020, there are 

more than 6,420,000 cumulative confirmed cases and 383,000 deaths have been reported around 

the world. While our knowledge about different aspects of the virus or disease is changing daily, 

there are many challenging remaining questions to be addressed. There have been considerable 

challenges about the origin of SARS-CoV-2, mechanisms of pathogenesis, complicated disease 

phenotype, transmission routes, asymptomatic transmission, virulence activity, treatment 

options, diagnosis methods, vaccine development, and the fate of the virus. This review attempts 

to briefly discuss some important aspects of SARS-CoV-2 and COVID-19. We believe that 

discussing challenging questions about updated data not only re-categorized our information but 

also fill out the gaps for future research in this area. 

2. How SARS-CoV-2 originated? 

Since the identification of the virus in late December 2019, there has been a considerable 

challenge within scientists, politicians, and communities about the origin of SARS-CoV-2. 

Several scenarios have been proposed to the origin of the virus. Some studies focused on 

zoonotic origin [1], some believed it is an inadvertent laboratory release, while others mentioned 

this virus is a purposefully manipulated laboratory construct. Indeed, an animal reservoir for 

some human coronaviruses such as SARS-CoV and MERS-CoV has been well accepted by 

several evolutional studies [2-4]. Full genome phylogenetic analysis, which emphasized closely 

related to bat SARS-like CoV (about 88%) and partially similar to the SARS-CoV (about 79%) 
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and MERS-CoV (about 50%) appear to support this notion [5,6]. Several studies have also 

shown that SARS-CoV-2 has high sequence homology to the Guangdong pangolin coronaviruses 

(˃99%) in the receptor-binding domain, which indicates pangolins can be either the source or an 

intermediate host for the virus before transmission to humans [7]. Although there is limited data 

regarding the possibility of an inadvertent laboratory release of SARS-CoV-2, the comparative 

analysis of genomic data clearly showed that SARS-CoV-2 is not a laboratory construct or a 

purposefully manipulated virus [8]. In the recent published study, two scenarios to explain the 

zoonotic origin of SARS-CoV-2 was investigated: (i) natural selection in the animal source 

before transmission to humans; and (ii) natural selection in humans following transmission [8]. 

Given the fact that the ability of transmission to human and spread among human society for an 

animal virus need a long journey and time, the manner of zoonotic transfer and adaptation 

process in humans has not fully defined yet.  

3. What drives the disease? 

Although the pathogenesis of SARS-CoV-2 appears to be complicated, growing data and our 

knowledge about SARS-CoV or MERS-CoV could somewhat explain its pathogenesis. As such, 

the role of a dysregulated/exuberant inflammatory response highlighted in the virus-mediated 

pathology [9]. While a strong innate immune response (inflammation) promotes the clearance of 

the pathogens in the early stage of infection, a persistent response might damage the involved 

tissues. It is suggested that acute respiratory disease syndrome (ARDS) with “cytokine storm” as 

the main mechanism, plays a leading role in multiple organ failure and death in severe cases of 

COVID-19 [10,11]. As a pneumonia [12], most of the COVID-19 patients, although not all, meet 

the criteria of the Berlin definition of ARDS [13-16]. Therefore, it is a specific disease that also 

represents distinctive features, such as hypoxemia, often associated with near-normal respiratory 
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system compliance [15]. Interestingly, patients with severe hypoxemic represent different 

phenotypes of the disease such as normal breathing ("silent" hypoxemia) or remarkably dyspneic 

[15]. Nevertheless, the excessive production of pro-inflammatory and inflammatory 

cytokines/chemokines by immune cells and ARDS is thought to have a crucial impact on 

coronavirus pathogenesis [6,17-20]. Moreover, the increase of some cytokines/chemokines and 

decrease in both number and function of CD4, CD8, and NK immune T cells in peripheral blood 

are also found as risk factors for cytokine release syndrome in COVID-19 [21-23]. However, 

investigation on the lymphocyte change between COVID-19 and non-COVID-19 pneumonia 

cases suggested that other factors besides uncontrolled inflammation associated with multi-organ 

injury [24]. It is proposed that higher viral load might be the main cause of increasing 

inflammatory responses and further research is required to establish that higher viral load to what 

extent play a role in the uncontrolled immune response. Furthermore, avoid immune responses or 

immune evasion is another mechanism by which coronaviruses may exert to better survive in 

host cells [25]. For example, it was shown that to avoiding the host detection of their genome, 

SARS-CoV and MERS-CoV could induce the production of double-membrane vesicles that lack 

pathogen recognition receptors (PRRs) and then replicate in these vesicles [25]. It seems both 

host features and viral factors are involved in novel coronavirus pathogenesis although further 

data collection would be needed to determine exactly mechanisms. 

4. Why does disease severity vary among individuals? 

The severity of COVID-19 greatly varies from case to case among different populations [26-28] 

and severe disease occurs only in a small subset of infected patients. Although the underlying 

reasons behind these contradictory observations are still in its infancy, several contributing 

factors are reported to complicate disease phenotype [29]. Unsurprisingly, underlying diseases 
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such as diabetes, hypertension, cardiovascular disease, asthma, chronic bronchitis, COPD, lung 

disease, liver disease, cancers, and other conditions with regulated immune system, particularly 

in elderly lead to an increased susceptibility to severe disease and even death [30,31]. Besides, it 

has been suggested that thrombotic complications are important with regard to high mortality in 

COVID-19 patients [32,33]. Angiotensin-converting enzyme 2 (ACE2) as the host receptor for 

SARS-CoV-2 is partly responsible for differences in symptoms. The expression of ACE2 

reported quite variable among different individuals, and cells from different donors differed in 

their susceptibility to SARS-CoV infection [34,35]. Therefore, more expression of ACE2 could 

increase the risk of severe COVID-19 in male patients [31,36-38] and patients with 

comorbidities such as chronic or acute cardiovascular damage [39]. Furthermore, ACE2 

receptors known as ubiquitous in human tissues such as heart, vessels, gut, lung, kidney, testis, 

and brain. This could explain different symptoms of COVID-19 or virus endothelial invasion 

[40]. Recent findings indicates that some Asian populations with over five times as much ACE2 

expressing cell ratio than white and African American donors may potentially be more 

susceptible to SARS-CoV-2 than other races [6,41,42]. It was also demonstrated that the East 

Asian populations have much higher allele frequencies associated with higher ACE2 expression 

in tissues [35]. Other researchers have sounded a note of caution with regard to the role of ACE2 

in COVID-19 outcome. As such, Imai et al, reported that ACE2 play critical role in preventing 

mice from severe acute lung failure [43]. In addition, it also suggested that binding of SARS-

CoV-2 downregulates both expression and the function of ACE2 [44]. This phenomenon also 

may respond to the lower prevalence of COPD in COVID-19 patients with a history of smokers 

than non-smokers due to their over-expressed ACE2 receptors [42]. It is suggested that the role 

of ACE2 might be different based on the stage of the disease. Interestingly, it is suggested that 
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antibody-dependent enhancement (ADE) of SARS-CoV-2, due to prior exposure to other 

coronaviruses, could be another possible answer to the observed discrepancy of severity [27]. 

Children are less likely to get severely ill and die from COVID-19, which could be due to their 

still-developing immune system with relatively low levels of inflammation-driving cytokines and 

their lack of past exposure to coronaviruses, generally. It also may be that younger patients have 

more pulmonary stem cells and can repair the damage done by the virus. A recent data from 

China, which has not been peer-reviewed yet, suggests a link between having blood group A and 

a higher risk of getting COVID-19, compared with people who have blood group O [45]. While 

racing set to become a vital factor [46], the mechanisms behind the role of genetic predisposition 

in COVID-19 outcomes are not fully understood. Since genetic differences are well-known to 

contribute to individual variations in the immune response to pathogens such as respiratory 

viruses [47], it would be of interest to investigate the role genetic background in various 

outcomes of COVID-19. Overall, it seems interaction between gene and environment might 

contribute to different virus infection outcome. 

5. Are there any alternative transmission routes? 

It has been demonstrated that the virus is mainly transmitted directly or indirectly through 

droplets, mostly through sneezing or coughing [48,49]. Contacting with oral and nasal 

membranes of infected patients, as well as environmental contamination, fomites, saliva, and 

sputum also contribute to the virus transmission [50]. Beside respiratory transmission, other 

possible routes such as eye, airborne, fecal-oral, blood, etc. are also challenging. Although eye 

symptoms have not yet reported as a common manifestation of COVID-19, analysis of 

conjunctival samples of confirmed cases suggests that the transmission of SARS-CoV-2 is not 

limited to the respiratory tract, and eye could be a way for the virus to enter the body [51,52]. 
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More recently, a study reported that the new coronavirus can go airborne, staying suspended in 

the air a little bit longer through aerosols formed during medical procedures depending on factors 

such as heat and humidity [48]. Thus, health-care workers must take additional precautions when 

they are assisting patients. Recent single-cell RNA sequencing data revealed a significant 

enrichment of ACE2 expression in different tissues, indicating the potential risk of different 

human organs [53]. However, little is known about SARS-CoV-2 infection in other organs and it 

has not yet been established whether fecal-oral or blood is another route of transmission through 

shedding of intact virus. Moreover, there are not any cases of transmission via the fecal-oral or 

blood routes that have yet been reported for SARS-CoV-2. Importantly, neurological 

manifestations have suggested as a presenting symptom or complication of COVID-19, and there 

are reports regarding the detection of SARS-CoV-2 in the CSF [54]. The presence of viral 

nucleic acids of the virus in stool, blood, and other samples do not confirm the coronavirus direct 

infection in those organs. Determining whether a virus is viable using nucleic acid detection is 

difficult and requires further investigation to define transmission potential. However, the 

infectious particle of SARS-CoV-2 was recently observed in the stool samples from two patients 

by electron microscopy, though it is not clear how the enveloped viruses can pass through the gut 

tract without any damage [55]. Surprisingly, a study has recently observed that some patients’ 

fecal samples remain positive for virus RNA for many days after respiratory tract samples 

became negative [56]. It is mainly can be because the infected resident, infiltrating, and 

circulating immune cells could carry the virus over into other organs. Despite detection of the 

virus RNA in blood, it is not proven yet whether SARS-CoV-2 transmits via blood transfusion or 

not [57]. There  is  currently  no  evidence  for  intrauterine  infection  caused  by  vertical 

transmission in women who develop COVID-19 in late pregnancy [49]. Furthermore, up to now, 
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negative results reported for the virus detection in any of amniotic fluid, semen, cord blood, 

neonatal throat swab, and breastmilk samples [49,58]. As a respiratory disease, it is not 

surprising that respiratory transmission is the main route for SARS-CoV-2 transmission, 

however, the possibility of virus replication in other organs has not yet been established. 

6.  Are covert infections fueling COVID-19? 

The course of COVID-19 infection can be divided into four different stages including a pre-

symptomatic incubation period with or without detectable virus, asymptomatic or mild 

symptomatic period with the presence of the virus, severe respiratory symptomatic period with 

high viral load, and recovered stage with or without detectable virus. Several studies have been 

reported a reproduction number (R0) of around 3 (each carrier of the virus could spread the 

infection to 3 other people), but the virus is moving faster than we ever imagined [59,60]. 

Therefore, a higher rate of transmission could be expected due to a recent mathematical 

modeling study presented [61]. The infectivity during the covert infections for the SARS-CoV-2 

is a significant challenge for controlling the disease. The pre-symptomatic and asymptomatic 

transmission without any clinical symptoms and even with a normal computed tomography (CT) 

images has been reported in many studies [62-64]. It is very likely that children and young 

people may have asymptomatic or mild infection and this may have led to increasing silent 

transmission [65]. Relatively high viral load in different specimens of an asymptomatic patients 

is also confirmed [66]. Moreover, a similarity in the viral load between asymptomatic and 

symptomatic patients is also observed, suggesting the same level of infectiousness [67]. It is not 

clear how the amount of the virus would affect the successful transmission and thus more 

research are required to investigate this issue concerning asymptomatic and pre-symptomatic 

cases with low viruses shedding. Importantly, it has been observed that a small proportion of 
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recovered patients may still have positive virus detection after discharge, but the positivity does 

not necessarily mean that the patient is transmissive [10]. Another important subject in recovered 

individuals is re-infection, but results from a study on an animal model indicated that the primary 

SARS-CoV-2 infection could protect from subsequent exposures and re-infections [68]. More 

studies are needed to uncover how asymptomatic patients transmit the virus and how recovered 

individuals re-infected with SARS-CoV-2. 

7. Will the virus virulence change during the pandemic? 

The potential risk of changing or evolving SARS-CoV-2 virulence activity during the pandemic 

is a vital question that might change all future research and disease management in this regard. 

Although the submitted sequences in NCBI and GISAID databases from different countries 

showed high homology within both the SARS-CoV-2 genome and amino acid sequences so far 

[69], there are several unpublished ideas indicating that the virus becomes weaker after each 

human to human transmission comparable to cell culture attenuation. We know that cell culture 

attenuation occurs in vitro without immune response pressure; however, how this phenomenon 

might happen in the presence of in vivo immune response pressure is unknown. Virus replication 

results in production of different viruses (quasi-species) and nature is decisive that which one 

will be predominant. Therefore, we cannot rely on such predictions without scientific reasons 

and experimental reports in support of this hypothesis. Furthermore, 13 probably variation sites 

in 1a, 1b, S, 3a, M, 8, and N regions suggested while the ORF regions variation reported low 

[70]. However, a more recent study claimed that there are two types of the virus namely S and L, 

with different virulence [18]. They claimed that the L type is more virulence than the S type. 

Regardless of weakness and strength, only one report in this regard cannot be reliable and is not 

sufficient, and thus more details with supplementary studies are required because mutations are 
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common with random phenomena in a viral outbreak. One of the most important strategies for 

virulence measurement is the case-fatality rate in humans, which makes it likely that virulence 

will attenuate or worsen during a pandemic. Since the numbers of asymptomatic cases are not 

widely available, the case-fatality rate could not be achieved. Finally, although pathogens, for the 

guarantee of their survival, tend to reduce virulence activity in a pandemic disease, the potential 

risk of lack of adaptation for COVID-19 may still be the case. 

8. What treatment could be helpful? 

Up to now, there is no specific medicine shown to be effective in prevention and treatment of 

COVID-19. The general protective action for respiratory infections suggested that people should 

be responsible in protecting themselves from virus exposure including washing hands frequently, 

avoiding touching face, and avoiding close contact with infected peoples. It also suggested that 

patients in early onset of diseases and with mild symptoms should self-isolate themselves to 

protect other people and to prevent the spread of the disease. However, patients with more severe 

symptoms may require hospitalization to be closely monitored and supported. Two steps of 

immune responses are induced against SARS-CoV-2 infection, immune defense-based protective 

response, and inflammation-driven damaging response [71]. A strong protective immune 

response is required to eliminate the virus before progression to severe stages. In this step, the 

host’s general health and strategies taken to boost up the immune responses are certainly critical. 

On the other hand, when the forefront protective immune response is impaired, the virus will 

propagate, and massive innate inflammation induces consequently. The inflammatory response 

acts as a “double-edged sword” while a strong response is important to eliminate the pathogen, 

an uncontrolled manner can damage the lung. At the severe stage of COVID-19, excessive 

inflammation is the main cause of life-threatening respiratory disorders. We believe that 
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balancing virus clearance and tissue damage through immunomodulators but not suppressing it 

could be effective. In this case, physicians should try to augment immune responses during the 

first phase while modulating it in the second phase. Since cytokines have a different effect in 

control viral or bacterial infection and immune response, cytokine specific targeting such as IL-6 

inhibitors based on our experience in immune-mediated inflammatory diseases could be another 

effective approach [72]. Moreover, immunotherapy with immune IgG antibodies collected from 

patients who have recovered from COVID-19 combined with antiviral drugs could be practically 

considered as an alternative treatment against COVID-19 [73]. In this case, although 

immunotherapy with immune IgG antibodies could be employed to neutralizing the virus, this 

method is more effective in early-stage patients but not in severe cases. In addition some ACE2 

inhibitors could be a supplement to SARS-CoV-2 anti-viral drug therapy regimens although the 

stage of the disease is important in their efficiency. However, many trials have been adopted to 

find more efficient treatments for the disease. Many drugs such as Hydroxychloroquine, Aspirin, 

Remdesivir, Danoprevir, Meplazumab, and Favipiravir have been continuously under 

investigation reaching promising results [74]. 

9. What diagnostic test could be helpful? 

Rapid and exact detection of SARS-CoV-2 is vital to control the spread and to prevent the 

disease progression. There has been considerable challenge about the use of nucleic acid tests or 

clinical features as the reference criteria to the diagnosis of COVID-19. As the diagnosis of 

patients presenting early-onset of symptoms is critical for prevention and control of this 

pandemic, clinical features cannot be considered as the only diagnosis reference. As soon as the 

virus outbreak, molecular diagnostic tests designed as a rapid, safe, available, and only reliable 

approach for COVID-19 diagnosis. However, an important issue with the use of nucleic acid 
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tests such as reverse transcription-polymerase chain reaction (RT-PCR) is the risk of eliciting 

inconsistent results (i.e., false negative and positive results). It has been shown that many 

patients with typical clinical features of COVID-19 were negative in RT-PCR, implying that 

negative result does not exclude the possibility of COVID-19 [75]. There are many factors that 

can be associated with this discrepancy of RT-PCR results including different viral load kinetics 

in different anatomic sites, sampling procedures especially inappropriate collection, 

transportation or handling, insufficient laboratory practice standard, and personnel skills, low 

quality of extraction and RT-PCR kits, as well as genetic diversity and rapid evolution of this 

novel coronavirus [76]. Accordingly, the results of RT-PCR tests must be cautiously interpreted, 

especially in “suspected” cases with typical clinical characteristics of COVID-19. In this case, 

multiple sample types, including from the upper and lower respiratory tract, and in different time 

points, should be tested. Thus, it is important to note that at this time the combination of RT-PCR 

and clinical features could better facilitate the diagnosis and management of COVID-19. It is 

worth noting that rapid assay based on IgM and IgG antibodies could not be helpful in active 

case management, but will play an essential role in evaluating the infection burden, finding 

asymptomatic infections, determining the basic reproduction number, and mortality rate [77]. 

However, serological tests could augment nucleic acid tests particularly in negative RT–PCR 

results [78]. Although modern diagnosis approaches such as electron microscopy and next-

generation sequencing could apply for both detection and mutation prediction of the virus, they 

are more expensive for many countries at least for this stage of disease [79]. 

10. What fate awaits SARS-CoV-2? 

Since, to the date, there is neither effective vaccine nor effective treatment, predicting the fate of 

SARS-CoV-2 is of a great importance. Although the knowledge about the virus and disease is 
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still limited, past experience with other viruses’ outbreak could be of a great help in this regard. 

Four scenarios could be predicted for COVID-19 fate. First and foremost, since phylogenetic 

analysis and other findings suggested that the SARS-CoV-2 is most closely related to SARS-like 

coronaviruses [80], it will be extremely fortunate that COVID-19 spontaneously become weaker 

and eliminated from human populations similar to SARS-CoV [81]. The second scenario is 

similar to MERS-CoV, in which the disease continued as sporadically infection with the 

occasional outbreak in the world especially in countries with inadequate health facilities [81]. In 

this scenario, the herd immunity against SARS-CoV-2 after the current pandemic is thought to 

limit the virus transmission. The third scenario is similar to seasonal influenza, in which SARS-

CoV-2 with reduced virulence causes mild and self-limiting disease in most infected people or 

severe disease among a small subset of patients with underlying factors [81]. In the fourth 

scenario, high virus mutation rates could increase the possible re-infection in immune 

individuals; therefore COVID-19 might remain a health threat. Since the exact behavior of the 

virus is elusive for now, it is important that the health systems and governments be ready for 

each of the above-mentioned scenario. 

11. What is the problem with COVID-19 vaccine development? 

Similar to many viral infections, vaccination can be one of the promising approaches to control 

COVID-19. COVID-19 vaccine depends on much information about the virus and the future 

state and its evolvement, however, there is an urgent need for development of an efficient and 

effective vaccine in the current pandemic. For instance, in case where the SARS-CoV-2 infection 

was continued to be present in the world, the development of an effective vaccine was essential. 

Regardless of the possibility of COVID-19 evolvement and its future state, vaccine development 

for human coronaviruses family is vital due to the fact that there is always a chance of 
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reemerging of the same virus or other animal coronaviruses with potential risk for transmission 

to humans. While the experience from previous coronaviruses vaccine development revealed that 

it is not easily obtained, for the first time in the vaccine history many companies and academic 

institutions are competing to achieve an effective vaccine. At present, two candidate vaccines 

with different platforms (Non-Replicating Viral Vector and mRNA) are in the clinical stage, 

more than 50 candidates are in a pre-clinical stage in the world [82]. Furthermore, the number of 

candidates for vaccine design are increasing to accommodate the pre-clinical trial of new 

vaccines and address the need for testing rapid vaccine developments [83]. Although not all 

attempts to find a protective vaccine will succeed, the experiences of producing these vaccines 

with novel platforms might accelerate vaccine development for fast-spreading future emerging 

coronaviruses or change the attitude of vaccine development forever. However, there are still 

many barriers that need to be addressed such as the unknown biology and replication strategy, 

the size of the virus genome and possible variations, animal reservoir, optimizing immunogen 

design to ensure proper immune response, and safety testing [84]. Furthermore, duration of 

immunity and need to involving both humoral and cellular immunity could influence in vaccine 

efficiency. Therefore, it is predicted that COVID-19 vaccine development with regulatory 

approval may take several years or more. After vaccine development, politics and economics are 

far more likely to be the barrier to immunization of all those in need. Because pandemics tend to 

impact those countries with fragile and weak healthcare systems much more than the well-

developed countries, there is a natural imbalance between need and purchasing power when it 

comes to vaccines. Thus, the future is unclear in case where national emergencies in vaccine-

producing countries occurred.  
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12. Conclusion 

Since the SARS-CoV-2 outbreak involved around the world and shows different behavior in 

patients with board symptoms, it seems this is the most challenging virus in the history of 

science. However, a growing body of literature has examined many aspects of the virus including 

pathogenesis, treatment, transmission, diagnosis, and vaccine. The interplay between gene-

environment and severity of disease appears to be an interesting issue for future research in this 

regard.   

13. Expert opinion 

There have been considerable challenges about the origin of SARS-CoV-2, mechanisms of 

pathogenesis, complicated disease phenotype, transmission routes, asymptomatic transmission, 

virulence activity, treatment options, diagnosis methods, vaccine development, and the fate of 

the virus. Unfortunately, the COVID-19 situation is rapidly changing daily and thus no certain 

suggestion can be suggested, conclusively. Importantly, to the date, the knowledge of the virus 

pathogenesis and immune response is not advanced enough to accurately treat and predict 

disease outcome and more investigation in all the contributing factors of this disease is required 

to be done. The zoonotic origin of SARS-CoV-2 is not surprising; however, its animal source is 

unknown and the story of zoonotic transfer and adaptation process in humans is extremely 

elusive. Although the novel coronavirus pathogenesis has not yet fully understood in detail, it 

seems that viral load is necessary to drive acute disease, but the outcome depends on the level of 

the immune and inflammatory response in the airway. The exact role of factors for complicated 

COVID-19 phenotype remains contentious. Due to the existence of differences in each 

individual human body such as genetic makeup, there gaps to be filled about the virus different 

behavior. Genetic differences are well-known to contribute to individual variations in the 
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immune response to pathogens such as respiratory viruses. As a respiratory disease, it is not 

surprising that respiratory transmission is the main route for SARS-CoV-2 transmission; 

however, the possibility of virus replication in other organs has not yet been established and 

requires further investigation. More studies are needed to uncover virus transmission in 

asymptomatic patients, infected with SARS-CoV-2, and their recovery. The potential risk of 

changing or evolving SARS-CoV-2 virulence activity during the pandemic is a vital question 

that might change all future research as it can play an important role in disease management. 

Virus replication results in production of different virus types (quasi-species) and natural 

selection is decisive to keep the predominant one. Balancing virus clearance and tissue damage 

through immunomodulators, but not suppressing it, could be effective and in this case, 

physicians should try to augment immune responses during the first phase while modulating it in 

the second phase. While the combination of RT-PCR and clinical features in the acute phase 

could better facilitate the diagnosis and management of COVID-19, serological assays could 

play an essential role in evaluating the infection burden, finding asymptomatic infections, 

determining the basic reproduction number, and mortality rate. Since deriving the precise 

behavior of the virus is difficult and elusive and the possibility of virus exposure is considerable, 

the health governing system must be ready for each scenario. Although the developing the 

COVID-19 vaccine requires a through information and depends on the future situation of the 

virus in the world, the emergency development of a safe and effective vaccine is vital for the 

protection of people in the current pandemic to decrease fatality rate. Therefore, further studies, 

particularly in the context of viral behavior, pathogenesis, diagnosis, treatment, and vaccine 

development, are required. We hope with the great efforts, scientific support, and accurate 

information sharing can help human being to overcome of COVID-19. 
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