Name of Journal: World Journal of Clinical Cases
Manuscript NO: 59037
Manuscript Type: REVIEW
COVID-19: An overview and a clinical update
Krishnan A et al. Overview of COVID-19
Arunkumar Krishnan, James P Hamilton, Saleh A Alqahtani, Tinsay A Woreta
Arunkumar Krishnan, James P Hamilton, Saleh A Alqahtani, Tinsay A Woreta, Division of Gastroenterology and Hepatology, Johns Hopkins School of Medicine, Baltimore, MD 21287, United States
Saleh A Alqahtani, Liver Transplant Center, King Faisal Specialist Hospital & Research Center, Riyadh 12713, Saudi Arabia
Author contributions: Krishnan A contributed to the conception, drafting the work and revising it critically for important intellectual content; Woreta TA contributed to the conception, revising it critically for important intellectual content and final approval of the version to be published; Hamilton JP and Alqahtani SA contributed to revising it critically for important intellectual content.
Corresponding author: Arunkumar Krishnan, MBBS, Doctor, Research Fellow, Division of Gastroenterology and Hepatology, Johns Hopkins School of Medicine, 600 Wolfe Street, Hal 407, Baltimore, MD 21287, United States. dr.arunkumar.krishnan@gmail.com
Received: September 8, 2020
Revised: October 30, 2020
Accepted: December 6, 2020
Published online: 
Abstract
The outbreak of coronavirus disease-2019 (COVID-19, previously known as 2019 nCoV) caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in Wuhan City, China, has spread rapidly around the world. Most patients from the first cluster had an epidemiological connection to the Wuhan's Huanan Seafood Wholesale Market. Available evidence has shown that SARS-CoV-2 can be easily transmitted from person to person through close contact and respiratory droplets, posing a substantial challenge to public health. At present, the research on SARS-CoV-2 is still in the primary stages. However, dexamethasone and remdesivir are appeared to be promising medical therapies. Still, there is no definite specific treatment, and the mainstay of treatment is still focused on supportive therapies. Currently, over 150 vaccines are under investigation. It is necessary to understand the nature of the virus and its clinical characteristics in order to find effectively manage the disease. The knowledge about this virus is rapidly evolving, and clinicians must update themselves regularly. The present review comprehensively summarizes the epidemiology, pathogenesis, clinical characteristics, and management of COVID-19 based on the current evidence. 
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Core Tip: Coronavirus disease-2019 (COVID-19) is an emerging, rapidly evolving disease that spreads rapidly worldwide. Our understanding of COVID-19 is changing very rapidly, and the discovery of new findings occurs daily. So, clinicians must update themselves regularly. This review makes an effort to summarize the epidemiology, clinical manifestations, management of COVID-19 based on the current evidence.
INTRODUCTION
The coronavirus disease-2019 (COVID-19) outbreak, which emerged in Wuhan, Hubei, China, in late 2019, has rapidly spread worldwide[1]. The pathogen responsible was identified as the 2019 novel coronavirus[2], which was subsequently renamed severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by the World Health Organization (WHO). Due to the rapid spread of this infection with global consequences, on March 11, 2020, WHO declared COVID-19 a pandemic and called for aggressive actions from all countries[3]. Epidemiological data suggest that initially reported cases in China had an exposure history to the Huanan Seafood Market[4]. With the escalated spread of the infection, it was discovered that SARS-CoV-2 could be transmitted from person to person through close contact and respiratory droplets, posing a substantial challenge to public health[5]. The clinical manifestations of patients with COVID-19, including fever, shortness of breath, cough, headache, myalgias, diarrhea, fatigue, sore throat, anosmia, ageusia, chest pain, hemoptysis, sputum production, rhinorrhea, nausea, vomiting, skin rash, impaired consciousness, and seizures[5,6]. Most cases have spontaneous recovery. Data from China had suggested that patients with underlying diseases had much higher fatality rates than those without any preexisting complications such as hypertension, diabetes, chronic respiratory disease, cardiovascular disease, and cancer[7]. The most common complications of COVID-19-related adverse respiratory distress syndrome (ARDS) include cardiac injury, acute kidney injury (AKI), liver dysfunction[8,9]. Since the viral pathogenesis and proliferation bases are unclear, there is still no vaccine or definitive treatment. Since the knowledge about this virus is rapidly evolving, clinicians must update themselves regularly. This present review aims to explore the epidemiology, clinical manifestations, and management of COVID-19 based on the current evidence.

Epidemiology
SARS-CoV-2 features
Coronaviruses (CoVs) are enfolded, positive-sense, single-stranded RNA viruses with varying diameters (60-140 nm; 100 × smaller than an average human cell). The crown-like look of the spike-like superficial outgrowths under the electron microscope fetched the name coronavirus[10]. These viruses can infect birds, humans, and other mammals, developing respiratory, neurologic, hepatic, and enteric diseases[11]. Six CoVs are identified as pathogenic. The CoVs are divided into four genera: α-, β-, γ-, and δ-CoVs. The α- and β-CoVs can infect mammals, while γ- and δ-CoVs tend to affect birds. Four viruses, including HCoV-OC43, HCoV-NL63HCoV-HKU1, and HCoV-229E, have been transmitting in humans and commonly develop minor pulmonary infections[12]. The other two known β-CoVs, Middle East respiratory syndrome coronavirus (MERS-CoV) and severe acute respiratory syndrome coronavirus (SARS-CoV), can cause severe, deadly pulmonary disease[13]. These fatal CoVs emerge periodically in different areas. The first SARS-CoV outbreak was in 2002[14], the second one, MERS-CoV, was in 2012[15], followed by the recent SARS-CoV-2 infection, which has threatened the global population. It appears that SARS-CoV-2 enters into host cells through angiotensin-converting enzyme 2 (ACE2), the same functional receptor as SARS-CoV[16].
Origin and transmission
On December 12, 2019[17], a case of viral pneumonia was observed, and other CoVs, influenza, and bacterial pathogens were ruled out by laboratory testing. The virus was ultimately recognized as a CoV, with over 95% and over 70% similarity with bat CoV and SARS-CoV[18], and Chinese authorities announced a new type of CoV (novel CoV) was isolated. Several initial patients had a general link to the Huanan Wholesale Seafood Market, and on January 1, this market was closed. Given the first cases originated in the market with a broad range of wild animals, the infection was possibly transmitted from animal to human. The number of new cases increased exponentially in Wuhan city and then internationally after the market was closed. These statistics were suggestive that human-to-human transmission occurred[19]. 
Pathogenesis
The CoV was isolated from the lower respiratory tract of patients with unidentified pneumonia in Wuhan and classified as a new type of CoV (SARS-CoV-2) belonging to the genus β[17]. The spreading of SARS-CoV-2 from a human to another is documented in health care and community settings, including among people sharing living quarters. Breathing-in of droplets having the virus or contacting contaminated surfaces and introducing to eyes, mouth, and nose can result in infection. The primary mode of transmission is from the respiratory tract indirectly via fomites or droplets, to a lesser extent, via aerosols. As MERS-CoV and SARS-CoV can infect the human gastrointestinal tract[18], it has been indicated that fecal-oral transmission may occur for SARS-CoV-2[19].
The surface spike protein ("S" protein) of the SARS-CoV-2 supports a strong interaction with human ACE2 as the receptor to infect human cells, which means that the virus poses a significant public health risk for human transmission by the S-protein-ACE2 binding pathway[20]. SARS-CoV-2 targets these ACE2 receptors in cells lining the upper airway: The nasal and bronchial epithelial cells and pneumocytes (Figure 1). ACE2 is also expressed in the upper esophagus, cholangiocytes, enterocytes of the small intestine, colon, renal proximal tubule cells, myocardial cells, and bladder[21]. The type II transmembrane serine protease (TMPRSS2), existing superficially on the host cell, supports viral uptake by slicing ACE2 and stimulating the S protein[22]. Activation of the S protein mediates the SARS-CoV-2 entry into host cells[23]. 
Therefore, TMPRSS2 and ACE2 are the principal components of viral entry, and activation of TMPRSS2 is required for S protein attachment. ACE2 and TMPRSS2 are also present in type II alveolar epithelial cells[24]. Exposed people are susceptible to SARS CoV-2, with an incubation period of generally 3-7 d (within 14 d); most patients (97.5%) present with symptoms within 11.5 d of getting infected[25]. The degree of viral load elevation correlates with the virus's transmissibility, but no significant difference in viral loads between symptomatic and asymptomatic patients has been reported, indicating the potential of virus transmission from asymptomatic carriers[26]. 
Clinical characteristics
The symptoms of SARS-CoV-2 infection can be nonspecific. The most common clinical manifestations include pyrexia (88.7%), cough (67.8%), fatigue/tiredness (38.1%), sputum production (33.4%), dyspnea (18.6%), sore throat (13.9%), and headache (13.6%)[26,27]. Especially, some patients were afebrile or confirmed to have an asymptomatic infection[28]. Multiple systems are involved, including respiratory (rhinorrhea, cough, sore throat, chest pain, shortness of breath, and hemoptysis), gastrointestinal (diarrhea, nausea, and vomiting), and neurologic (confusion, headache, anosmia, and ageusia), musculoskeletal (myalgia)systems (Figure 2). Most adult patients with COVID-19 present with mild flu-like symptoms, while 14% progress to a severe condition involving oxygen support and hospitalization, and 5% may require admission to the intensive care unit (ICU)[6,29]. The definitions of asymptomatic, mild, moderate, severe, and critical are summarized in Table 1[30].

Diagnosis
The laboratory investigations are usually nonspecific. Most patients have a normal or decreased count of white blood cells; lymphocytes and platelet counts were lower, with extended activated thromboplastin time[25]. In patients with severe infection, the neutrophil count, blood urea, creatinine, and D-dimer values were significantly more, and the lymphocyte levels continued to decline, and the degree of lymphocytopenia correlates with disease severity. Co-infection by bacteria can be confirmed with increased procalcitonin levels. Initial plasma IL-1β, IL-1Rα, IL-7, IL-8, IL-9, IL-10, basic FGF, GCSF, GMCSF, IP10, IFN-γ, MCP1, MIP1A, MIP1B, PDGF, TNF‐α, and vascular endothelial growth factor concentrations were higher in COVID-19 patients as compared to healthy controls[2]. Severe cases admitted to the ICU showed high levels of proinflammatory cytokines, including IL2, IL7, IL10, IP10, GCSF, TNFα MCP1, and MIP1α; all these could promote disease severity[2]. Confirmatory laboratory diagnosis usually relies on a real-time reverse transcriptase-polymerase chain reaction assay (RT-PCR) to identify viral RNA by targeting the E region of the pan beta-CoV or other more specific regions such as the N region (or RdRp)[2,17,30]. 
The full SARS-CoV-2 genome has been sequenced, and samples can be collected from the upper respiratory tract (nasopharyngeal and oropharyngeal) and lower respiratory tract (expectorated sputum, endotracheal aspirate, or bronchoalveolar lavage) of patients with suspected SARS-CoV-2 infection for diagnosis by real-time RT-PCR method[28,31]. Higher rates of positive findings occur in samples from the lower respiratory tract[32]. Chest x-ray typically displays bilateral infiltrates; however, the results may be normal in the initial stage. Multifocal ground glass changes on chest computed tomography (CT) scans, which are more specific and sensitive, are typical of viral pneumonia. As the infection progresses, bilateral, multilobular, and subsegmental areas of consolidation are seen on chest CT[2,7].

Complications
Complications of COVID-19 infections included ARDS, arrhythmia, shock, RNAaemia, AKI, acute cardiac injury, liver dysfunction, vascular thrombosis, and secondary infections (Figure 2)[2,32]. Most adult patients with COVID-19 have a good prognosis, but the patients aged ≥ 60 years and those with chronic underlying diseases such as respiratory disease, diabetes, obesity, and hypertensive heart disease, are at a greater risk for developing a severe or critical illness from COVID-19. The severity of the diseases is directly related to poor clinical outcomes, and the disease tends to progress more rapidly in older adults. In addition, the time interval between symptom onset and death is shorter among elderly patients (≥ 65 years)[30]. The immune status of newborns and the aged population may be poor and hence require special care.
Management strategies
General management
At present, remdesivir has been recently recognized as a promising antiviral drug, and the Food and Drug Administration (FDA) approved emergency authorization for its use. However, currently, there are no FDA-approved antiviral treatments or vaccines against COVID-19. The first and foremost step is to isolate patients, as well as trace and quarantine contacts as early as possible because even asymptomatic infection may lead to disease transmission[26]. The main strategies are symptomatic treatment and supportive care, such as treating underlying diseases, maintaining vital signs, blood pressure, oxygen saturation, and treating complications like secondary infections or organ failure. Supportive therapy with respiratory and renal replacement support may be necessary, and the patients must maintain hydration and electrolyte balance. Maintaining nutrition and controlling fever and cough are critical. Patients have been found to have very high insulin requirements and require heavy sedation, need for anticoagulation, and extracorporeal membrane oxygenation[8]. Regular, irrational use of antibiotics and antivirals are not recommended, and they are needed only for suspected or proven cases. The most commonly used potential treatment agents and their mechanisms of action for COVID-19 infections are summarized in Table 2[33].
Corticosteroid
At present, systemic corticosteroid administration is empirically used for severe complications, such as ARDS, acute cardiac injuries, acute kidney injuries, and patients with higher D-dimer levels, to suppress cytokine storm[2,7]. A decrease in mechanical ventilation duration and overall mortality could be brought about by early dexamethasone administration in patients with established moderate-to-severe ARDS[34]. So, Glucocorticoids can be considered for a short period of time-based on the degree of dyspnea and the progression of chest imaging. In the recovery trial, the patients having confirmed COVID-19 infection were divided into two treatment arms: dexamethasone (n = 2104) and usual care (n = 4321). In patients who were symptomatic for more than seven days and required advanced respiratory support, dexamethasone reduced 28-d all-cause mortality compared to the usual care [22.9% vs 25.7%; 95%CI, 0.83 (0.75–0.93)][35]. Chloroquine has an immune-modulating activity and could effectively inhibit the pH-dependent replication pathways of many viruses and subdues the generation/discharge of TNF-α and IL-6[36]. It functions as an autophagy inhibitor and disrupts infection and replication of the virus[37]. Still, there is not enough data at this time to prove that hydroxychloroquine and chloroquine are effective treatments for COVID-19. The FDA recently specified that it was no longer reasonable to believe that chloroquine and hydroxychloroquine effectively treated COVID-19 and revoked their emergency use authorization for these medications[38].
Convalescent plasma therapy
Convalescent plasma (CP) therapy is a classic adaptive immunotherapy and has been applied to prevent and treat many infectious diseases for more than one century. In SARS-CoV-2, the anticipated mechanism of action is to bind the transfused antibodies to the pathogen, resulting in antibody-dependent cellular cytotoxicity, phagocytosis, or direct viral neutralization. Neutralizing antibodies have a significant role in blocking viral infections, consequently supporting the virus's clearance while controlling disease or acute infection progression during the chronic phase. A multicenter, randomized trial reported no variance in achieving clinical betterment within 28 d of infection with COVID-19 (n = 103) in patients who randomly received CP (51.9%) compared to the usual treatment alone (43.1%)[39]. However, the potential clinical advantage and risk of convalescent blood products in COVID-19 remain uncertain. Alternative methods being studied include the use of monoclonal antibodies and CP-derived hyperimmune globulin targeting the SARS-CoV-2[40].
Antiviral therapy
Remdesivir (GS-5734) is a broad-spectrum antiviral medication. It is a 1′-cyano-substituted adenosine nucleotide analog prodrug that can inhibit the Ebola virus[41] can act against many RNA viruses. Even it can inhibit MERS-CoV and SARS-CoV at a low dose. Remdesivir has been recently recognized as one of the most promising drugs against SARS-CoV-2 pneumonia. A placebo-controlled trial evaluated the efficacy of intravenously administered remdesivir over placebo in patients (n = 1063) with confirmed COVID-19 infection having lower pulmonary tract involvement. The patients in the remdesivir group recovered quickly (11 d) when compared to those who were administered with placebo (15 d)[42]. However, no significant difference in mortality between these two groups. Thus the beneficial effect of remdesivir on survival remains in question. Baricitinb, protease inhibitors (lopinavir/ritonavir), ribavirin, and interferon-α, have been indicated as potential therapies for patients with acute respiratory symptoms[43,44]. Earlier studies confirmed that the lopinavir and ritonavir were used to treat the human immunodeficiency virus and were also suggested as providing positive outcomes in MERS-CoV and SARS-CoV patients[45,46].  However, adverse reactions such as nausea, diarrhea, vomiting, elevated transaminase and lactate levels, icterus, and dyslipidemia can occur following combined therapy with lopinavir/ritonavir[32]. When combined therapy with lopinavir/ritonavir is used in combination, it is advised to monitor side effects. The interaction of these medicines with other concomitant drugs should be monitored carefully. Routine use of lopinavir, ritonavir, and oseltamivir is not recommended for COVID-19.
Therapeutic lifestyle interventions: Considering the numerous unknowns surrounding the COVID-19, the absence of treatment, and stopping fast-growing disease transmission, many countries have chosen strict lockdown measures. The development of new antiviral medication presents several challenges and involves effort and substantial time for drug design and validation. Hence, exploring the repurposing, lifestyle interventions can provide alternatives and support therapy against COVID-19 because an unhealthy lifestyle may substantially weaken the immune system and may more prone individuals to greater susceptibility to infectious diseases[47]. By lifestyle interventions, in this context, we are mainly representing to effects of nutrition, sleep, psychosocial stress, alcohol, and smoking on individual metabolic health factors now evidently revealed to be leading comorbidities associated with COVID-19 related deaths, including, but not limited to, metabolic, cardiovascular and renal disease[48,49]. A healthy lifestyle is also an essential measure that an individual can adapt to keep the immunity healthy and strong. For instance, available literature suggests that obesity could double the odds of hospital admission and worsen the outcome in COVID-19[50]. In addition, unhealthy lifestyle habits, like smoking, poor nutrition, and associated diseases, are strongly correlated to poor outcomes[49]. SARS-CoV-2 infection development mainly varies upon the interaction between the virus and the individual's immune system. On the other hand, viral factors like the type of virus, virus viability, mutation potential, and the individual immune system elements like gender, age, genetics, and nutritional status contribute to the severity of the diseases[51].
Nutrition: Healthy and balanced nutrition strengthens the immune system and supports the cells of the immune system by generating a significant reaction against pathogens and resolving the infections quickly[52]. Mounting evidence shows the impact of nutritional components on the immune system's functioning through various mechanisms, including modulation of intestinal microbiota[53]. As A Result, nutrition may directly impact the risk of SARS-CoV-2 infection and its prognosis[54,55]. Micronutrients, including several vitamins (A, B, C, D, and E) and minerals (minerals zinc, iron, magnesium, selenium, iodine, copper, and polyphenols), play essential roles in supporting the immune system functions. In addition, vitamins have antioxidant properties, affect the production and activity of antimicrobial proteins, and promote cytokine production[55]. The deficiency of micronutrients suppresses the immune system by dysregulating the host immune system and altering the T cell and antibody-mediated immune response[56]. The deficiency of vitamins negatively may decrease resistance to infection and affect the immune function[57]. In addition, several lines of evidence of reducing the risk of respiratory infections result from supplementation with vitamins, including C, D, and E. Furthermore, vitamin D deficiency has been proposed as a potential contributor to increased susceptibility to COVID‐19 illness[57]. Also, the prevalence of vitamin D deficiency is 35% greater in individuals with obesity and 24% higher with overweight than individuals with normal weight[58]. However, there is not enough data to support the use of vitamin D supplements to prevent or treat COVID-19[59]. Still, It is worth to take vitamin D supplementation to prevent vitamin D deficiency and improve the management of bone and muscle strength during the COVID-19 pandemic, irrespective of any possible link with a respiratory infection[60]. However, it is worth acknowledging that dietary supplements may not prevent or treat the disease but may decrease symptoms and facilitate recovery. Still, we need further studies to evaluate the role of nutrients and its' beneficial synergistic effect against SARS-CoV-2.

Effect of microbiota on COVID-19 and the role of probiotics: Respiratory viral infections impact the composition and function of the gut microbiota(GM)[61]. GM's role in the severity of respiratory viral infections, such as those caused by the influenza virus, was recently recognized[62]. Changes in GM may also drive the symptoms of the gastrointestinal tract associated with influenza infection. Additionally, available studies have shown that the abundance of Firmicutes is decreased, whereas the abundance of Proteobacteria and Bacteroidetes increased during influenza infection[63-65]. This viral infection influence on the GM may be mediated by systemic immune signals, including types I and II interferon, physiologic changes, and increased susceptibility to colitis[62,63]. 
Thus, changes in the GM seem to consequence not from the direct effects of the virus. However, from systemic inflammatory signals that travel from the lung and trigger local inflammatory responses in the gut. Current evidence suggests that SARS-CoV-2-infected individuals present deregulated GM[66,67], which might contribute to the poor outcomes in older patients and COVID-19 patients underlying preexisting conditions associated with inflammation, such as obesity, diabetes mellitus, cardiovascular and renal disorders[68,69]. Interestingly, these patients were also reported to have a lower abundance of Bacteroides compared to healthy individuals[70,71]. These results recommend that an individual's gut microbiome configuration may affect the subjects shown to be susceptibility and response to SARS-CoV-2 infection.  Moreover, gut microbiota can influence antiviral immune response, thereby affecting the disease progression and may play a role in SARS-CoV-2 infection[66].
Moreover, SARS-CoV-2 infection is involved with both the innate and adaptive immune systems. There is also evidence that supplementation with probiotics has beneficial effects on the adaptive immune system by modulating both T and B cells' functions while preventing an autoimmune inflammatory response[61]. The administration of probiotics can also enhance the host's resistance against infection for older subjects and reduce the severity of viral infection in both the gastrointestinal tract and the respiratory tract[72,73]. However, the inflammatory shift's exact mechanism from the gut to the lung is not yet completely revealed. So It is essential to understand gut-lung axes and relevant to the association between proinflammatory functional dysbiosis and SARS-CoV-2, including disease progression, the importance of underlying chronic conditions, and the risk for developing complications[74]. Further clinical research trials are required to assess the effects of using probiotic administration as adjuvant therapy to manage COVID-19 patients. 
Smoking: Currently, there no peer-reviewed studies that precisely assess the risk of hospitalization with COVID-19 among smokers. A meta-analysis with 2986 patients found a pooled prevalence of smoking of 7.6% (3.8%-12.4%)[75], whereas another analysis with 5960 hospitalized patients observed a pooled prevalence of 6.5% (1.4%-12.6%)[76]. However, available data suggest that smokers constituted 1.4%-18.5% of hospitalized adult patients with COVID-19[5,9,26,27,77]. Furthermore, a study from china observed that COVID-19 patients with a smoking history had a 14% higher risk of developing COVID-19 pneumonia, while the odds of the disease progressing to severe diseases and in the end to death were 14 times higher compared to patients without a smoking history[78]. 
On the other hand, Smoking increases the expression of ACE2 in smokers' lungs, which might facilitate host cell entry of SARS-CoV-2. The ACE2 protein levels are not only increased in the bronchial but also in the alveolar epithelium. However, this does not certainly translate into a higher risk for developing COVID-19 pneumonia[79]. Ultimately, smoking could increase the risk of contracting COVID-19 because the smokers' are more expected to touch their mouths with their fingers. Furthermore, critical conditions predispose to poor COVID-19 outcomes (respiratory, neoplastic, and cardiovascular diseases) are mostly related to smoking[80]. Also, several lines of available evidence have shown a positive correlation between smoking cessation causes an improvement in lung function and better clinical outcomes of possible COVID-19 comorbidities, which may, in turn, lead to better prognosis[81]. However, the effect of current smoking on COVID-19 is a complex and delicate matter. So, further studies are required to determine the reasons behind the reported low prevalence of current smokers among hospitalized patients with COVID-19. 
Alcohol abuse: Acute and chronic alcohol use tend to compromises the immune system, increase the susceptibility to viral infections, and increase the risk of ARDS, more likely requires mechanical ventilation, have a longer intensive care unit (ICU) stay and have a higher risk of death from ARDS and a potential complication of COVID-19[82,83]. These consequences of alcohol misuse could undoubtedly complicate the prevention, treatment, and clinical recovery from COVID-19. Alcohol use induces significant defects in the defense mechanism against microorganisms by interfering with the immune system's cellular, humoral, and structural components[84]. Alcohol misuse may affect the ability to adhere to prevent the infection and regulate recommendations on physical distancing. In addition to negative effects on physical health associations, alcohol abuse may lead to or worsen preexisting conditions related to mental health problems, such as anxiety or depression, which may increase during COVID-19. Furthermore, alcohol misuse can substantially increase the risk of suicide in self-isolating COVID-19 patients and alter thoughts, judgment, behavior, and decision-making capacity, some of which could be critical factors for managing patients with COVID-19[81]. So, everyone should avoid excessive alcohol consumption, particularly in patients with COVID-19 and suspected individuals for COVID-19.
Vaccines
The ultimate approach for controlling this pandemic will depend on the development of an effective vaccine. In this present situation, vaccination will be the most efficient and cost-effective to prevent and control COVID-19. Clinical trials are currently in progress to facilitate the development of vaccines against COVID-19. Specifically, the S protein of SARS-CoV-2 remains a potential target for vaccine development. Several other types of vaccines, such as recombinant protein, nucleic acid (DNA and mRNA), live attenuated, and adenovirus-vectored vaccines, are in the pipeline[85]. Shown in ​Table 1 is a summary of the major COVID-19 vaccines under development[86-93]. Over 150 vaccines are currently under investigation, and several countries are trying to find the vaccine sooner[94-96]. It is anticipated that the first vaccines will be available in mid-2021. However, The development of the vaccine process will continue for the next few years until more clinical trials are completed, additional vaccine strategies are assessed, and host defense against SARS-CoV-2, which includes the immunity of the postinfection, is better understood. Probably not until then will global mass immunization become a reality. The groups of people receiving the first round of vaccines may have waning immunity and require boosting dose using improved second-generation generation vaccines to generate lasting COVID-19 immunity. In addition to unexposed individuals, some patients who have recovered from COVID-19 who develop poor or waning immunity may also require vaccination[97]. Another concern is that obesity becomes a worldwide phenomenon; the effects obesity has on pharmacokinetics processes (drug absorption, distribution, metabolism, and elimination) are not entirely understood[98]. On the other hand, obesity has been shown to impair immunological memory development and is also associated with T cell dysfunction. Moreover, the impaired response means a proportion of individuals with obesity remains at risk of influenza despite vaccination [99]. A similar risk with the COVID-19 vaccine would be concerning. Notably, the normal-weight individuals were the typical participant in the recently published early phase trials of vaccines against SARS-CoV-2[100-102]. These clinical trials have proven encouraging findings, using their results to adult populations with a high prevalence of obesity, 40% in the United States, 29% in England, and 13% globally carries a level of uncertainty, which may expectantly be addressed next phase of the trial. So, it is essential to understand the molecular pathologic epidemiology (MPE) of the COVID-19, which could help us understand etiologic heterogeneity, and the importance of tailored preventive strategies, depending on different risk factors and individuals' profiles. MPE can give clues to this vexing global public health problem because MPE investigation has high disease prevention relevance. After all, such research has shown that different risk factors have influenced the risks of different subtypes of one disease[103,104]. Also, It is widely accepted that a significant inter-individual variation exists in responding to an immune-based intervention. There are several factors-intrinsic host factors, extrinsic, environmental, behavioral, nutritional, and even vaccine-related factors-that may influence the human body to respond to a vaccine.
Moreover, Sleep, diet, lifestyle, smoking habit, alcohol consumption, drug abuse, season, genetic differences, microbiome, immune system, and pathogenic mechanisms are among such factors[105]. The close relationship between the microbiota and the immune system is often regarded as vital in modulating the host immunity and influencing vaccine immunology targeted against a viral infection like COVID-19[106,107]. However, further research is necessary to understand the mechanisms that control our immune system's interplay and gut microbiota. Furthermore, research on molecular pathological epidemiology would help improve the prediction of response to vaccines or other forms of immune-based interventions.
Prevention and Infection control
In the meantime, it is important to emphasize preventative strategies to mitigate the further spread of the virus. Preventive strategies are primarily focused on the isolation of patients and careful infection control measures, including the use of personal protective equipment (PPE) in the settings of the patient care unit with suspected or confirmed infection. The Centers for Disease Control and Prevention (CDC) recommend routine use of face masks/cloth face coverings even for healthy individuals and maintaining physical distancing and personal hygiene. The course of this pandemic has rapidly changed, which also required the change from containment methods to mitigation. The current context recommendations remain regarding using a facial mask in public, but its optimization is essential for health care providers. Wearing a face mask is an additional precaution to stop infected droplets from getting into the environment, but the face masks are not a substitute for other measures meant to prevent the spread of COVID-19, such as frequent hand hygiene measures and social distancing, as these together allow avoiding droplets or aerosols of the viral particles[108]. When used together, these measures are adequate to protect the public.
Furthermore, with the increasing evidence of presymptomatic spread of COVID-19, masks may help protect people from transmission risk[109]. The WHO considers frequent hand washing with soap and water for at least 20 seconds as one of the most useful actions for COVID-19 containments. Patients with COVID-19 who have acute respiratory tract infection symptoms should maintain physical distancing, sneeze, cough with disposable tissues or clothes, and wash their hands at regular intervals.
CONCLUSION
The COVID-19 pandemic has confronted the financial, clinical, societal, and public health framework of many countries globally. As the outbreak multiplies, the global understanding of this infection has increased. However, several characteristics of the infection, transmission, and treatment remain unclear. More evidence is needed to develop public health and clinical interventions to prevent and treat infections successfully. Widespread testing to identify infections, contact tracing, and quarantine of infected patients is critical to control the spread of the virus. The development of an efficacious vaccine is essential for the prevention and limitation of COVID-19 transmission.
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Figure 1 Pathogenesis. 1: Severe acute respiratory syndrome coronavirus 2 targets the viral structural S protein that binds to the angiotensin-converting enzyme 2 (ACE2) receptor; 2: The host cell, type 2 transmembrane serine protease, promotes viral uptake by cleaving ACE2 and activating the S protein. SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; ACE2: Angiotensin-converting enzyme 2; TMPRSS2: Type 2 transmembrane serine protease.
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Figure 2 Overview of symptomatic, systemic manifestations, and complications of coronavirus disease-2019. ARDS: Acute respiratory distress syndrome; DIC: Disseminated intravascular coagulation.
Table 1 Classification of clinical types of coronavirus disease-2019 patients

	Clinical types
	Symptoms / clinical markers

	Asymptomatic
	Individuals who test positive for SARS-CoV-2 by COVID-19 nucleic acid test. Without any clinical symptoms and signs, and chest imaging is normal.

	Mild
	Presence of various signs and symptoms of COVID-19 (e.g., fever, fatigue, myalgia, cough, headache, sore throat, runny nose, sneezing), or digestive symptoms (nausea, vomiting, abdominal pain, diarrhea) without shortness of breath or abnormal chest imaging.

	Moderate
	Presence of pneumonia (frequent fever, cough) with no obvious hypoxemia (SpO2 ≥ 94% on room air at sea level); chest CT with lesions.

	Severe
	Patients with respiratory frequency > 30 breaths/minute; pneumonia with hypoxemia (SpO2 < 94%)on room air at sea level; a ratio of the arterial partial pressure of oxygen to fraction of inspired oxygen (PaO2/FiO2) < 300 mmHg or lung infiltrates > 50%.

	Critical
	Acute respiratory distress syndrome may have shock, encephalopathy, myocardial injury, heart failure, coagulation dysfunction, acute kidney injury, and/or multiple organ dysfunctions.


SARS-CoV-2: Severe acute respiratory syndrome -coronavirus -2; COVID-19: coronavirus disease-2019; CT: Computed tomography; SpO2: Saturation of oxygen; FiO2: Forced inspiratory oxygen.
Table 2 Summary of potential treatment agents and mechanisms of action for coronavirus disease-2019 infections
	Potential treatment agents
	Mechanism of action

	Corticosteroid
	Anti-inflammatory effect

	Remdesivirand ribavirin
	Inhibition of the RNA-dependent RNA polymerase

	Interferon therapy
	Inhibition of viral entry, transcription, replication, translation, assembly

	Proteaseinhibitors (lopinavir/ritonavir)
	Inhibition of papain-like protease and 3C-like protease 

	Hydroxychloroquine and chloroquine
	Inhibition of endosomal acidification and negatively influences virus–receptor binding, as well as interfere with the glycosylation of cellular receptors of SARS-CoV

	Oseltamivir
	Neuraminidase inhibitor

	Tocilizumab
	A recombinant monoclonal antibody that competitively inhibits the binding of IL-6 to its receptor.

	Convalescent plasma 
	Neutralizing the SARS-CoV-2 antibodies


IL-6: Interleukin-6; SARS-CoV: Severe acute respiratory syndrome-coronavirus.
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