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Abstract: Coronavirus disease 2019 (COVID-19) is caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) and represents a potentially fatal disease of 

great global public health importance. As of March 26, 2020, the outbreak of COVID-19 

has resulted in 462,801 confirmed cases and 20,839 deaths globally, which is more than 

those caused by SARS and Middle East respiratory syndrome (MERS) in 2003 and 2013, 

respectively. The epidemic has posed considerable challenges worldwide. Under a 

strict mechanism of massive prevention and control, China has seen a rapid decrease in 

new cases of coronavirus; however, the global situation remains serious. Additionally, 

the origin of COVID-19 has not been determined and no specific antiviral treatment or 

vaccine is currently available. Based on the published data, this review systematically 

discusses the etiology, epidemiology, clinical characteristics, and current intervention 

measures related to COVID-19 in the hope that it may provide a reference for future 

studies and aid in the prevention and control of the COVID-19 epidemic. 
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1. Introduction 

In December 2019, a cluster of cases of unexplained viral pneumonia was 

identified in Wuhan, a metropolitan city in Hubei province, China. Initially, most of 

the confirmed cases were linked with the Huanan seafood market in Wuhan, where 

numerous types of live wild animals are sold, including poultry, bats, groundhogs, and 

snakes. To identify the causative agent of this disease, a large number of tests were 

conducted, which ruled out several etiological agents that may cause similar 

symptoms, including the severe acute respiratory syndrome coronavirus (SARS-CoV), 

Middle East respiratory syndrome coronavirus (MERS-CoV), avian influenza virus, 

and other common respiratory pathogens. Finally, a new coronavirus, putatively 

named 2019-nCoV by the World Health Organization (WHO) on January 12, 2020, was 

identified as the causative pathogen of this outbreak. On January 20, after a visit to 

Wuhan, Professor Zhong Nanshan, a SARS intervention specialist, confirmed that 

2019-nCoV was spreading between people [1], which led to increased vigilance by the 

Chinese government and people. At 10:00 on January 23, Wuhan, the birthplace of the 

disease, declared a general closure to prevent its further spread. However, Wuhan is a 

major transportation hub located in the central region of the People‟s Republic of 

China with approximately 11 million inhabitants [2], and the period from the end of 

December 2019 to February 2020 was the time of the “Spring Festival travel rush”. 

Although the Chinese government made great efforts to control the flow of people, the 

disease spread rapidly from Wuhan to other cities, as well as other countries, likely 

through asymptomatic carriers [3]. On January 30, 2020, the WHO declared the 

outbreak of novel coronavirus a public health emergency of international concern, the 

sixth public health emergency after H1N1 (2009), polio (2014), Ebola in West Africa 

(2014), zika (2016), and Ebola in the Democratic Republic of Congo (2019) [4]. The 

International Committee on Taxonomy of Viruses renamed 2019-nCoV as severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2), and the related pneumonia as 

coronavirus disease 2019 (COVID-19) on February 12, 2020 [5]. As the disease is highly 

infectious, “the law of the People's Republic of China on the prevention and treatment 

of infectious diseases” lists it as a class B infectious disease, and recommends 

preventive and control measures similar to those against class A infectious diseases. 

The outbreak is ongoing, and poses a great global challenge. Health workers, 

governments, and the public need to co-operate globally to prevent its further spread. 

2. Etiological characteristics and origin of COVID-19 

Coronaviruses were first described by Tyrell and Bynoe in 1966, who isolated the 

viruses from patients suffering from the common cold [6]. Tyrell and Bynoe called 

them coronaviruses because they are spherical virions with a core shell and surface 

projections resembling a solar corona [7]. Coronaviruses are members of the subfamily 

Coronavirinae in the family Coronaviridae, order Nidovirales. Members of this subfamily 

were genetically classified into four major genera: Alphacoronavirus, Betacoronavirus, 

Gammacoronavirus, and Deltacoronavirus [8]. Alphacoronaviruses and betacoronaviruses 

infect only mammals and usually cause respiratory illness in humans and 

gastroenteritis in animals. The gammacoronaviruses and deltacoronaviruses 

predominantly infect birds, but some can also infect mammals [9]. Six types of 

coronavirus have been identified in humans (HCoVs), including HCoV-NL63, 

HCoV-229E, HCoV-OC43, HCoV-HKU1, SARS-CoV, and MERS-CoV. The first two 

belong to the Alphacoronavirus genus and the latter four to the genus Betacoronavirus 

[10]. SARS-CoV and MERS-CoV can cause severe respiratory syndrome in humans, 

while the other four human coronaviruses induce only mild upper respiratory diseases 

in immunocompetent hosts [11, 12]. Coronaviruses did not attract worldwide attention 

until the 2003 SARS epidemic, followed by the 2012 MERS outbreak and, most recently, 

the novel coronavirus pandemic.  

                  



SARS-CoV-2 was found to be a positive-sense, single-stranded RNA virus 

belonging to the Betacoronavirus B lineage and is closely related to the SARS‐CoV 

virus [13]. Full-length genome sequences were obtained and indicated that the 

SARS-CoV-2 genome shares 79.6% sequence identity with that of SARS-CoV [14]. 

Notably, SARS-CoV-2 infects human lung alveolar epithelial cells through 

receptor-mediated endocytosis using angiotensin-converting enzyme II (ACE2) as an 

entry receptor. Attachment to the receptor mediates the subsequent fusion between the 

viral envelope and host cell membrane, thereby allowing viral entry into the host cell 

[15, 16].  

The origin of the disease has not been determined. As most of the confirmed cases 

were linked to direct exposure to the Huanan seafood market [17], it was initially 

believed that the origin of the virus may have been the seafood market. Based on 

current sequence databases, all human coronaviruses have animal origins: SARS-CoV 

and MERS-CoV originated in bats, their natural reservoir, but were transmitted to 

humans via intermediate host civets and camels, respectively [18]. HCoV-NL63 and 

HCoV-229E are also considered to have originated in bats, while HCoV-OC43 and 

HKU1 likely originated in rodents [11, 12]. SARS-CoV-2 is closely related to two 

bat-derived coronavirus strains, bat-SL-CoVZC45 and bat-SL-CoVZXC21 [13, 19] and 

is 96% identical at the whole-genome level to bat coronavirus TG13 [7, 14]. This 

suggests that SARS-CoV-2 may also have originated in bats, and was then transmitted 

to humans via an intermediate host in the Huanan seafood market. Analysis of the 

genome of a coronavirus isolated from pangolins indicated that the isolated strains and 

SARS-CoV-2 are 99% similar. This suggests that pangolins may be potential 

intermediate hosts for SARS-CoV-2, and the transmission and evolution path of 

SARS-CoV-2 may be from bat-CoV to pangolins, and then to humans. However, On 

February 20, 2020, the website of the Xishuangbanna Tropical Botanical Garden of the 

Chinese Academy of Sciences published an article that suggested that the seafood 

market may not have been the source of COVID-19, and that SARS-CoV-2 may have 

been introduced from elsewhere and then spread rapidly in the market. The symptom 

onset date for the first patient identified was December 1, 2019, and no epidemiological 

link was found between the patient and later cases [17]. Based on factors such as the 

incubation period of the virus, the first new coronavirus infection may have appeared 

in late November 2019 or even earlier. 

In the global spread of SARS-CoV-2, several countries have reported numerous 

cases that cannot be traced to the putative source of the infection. The first confirmed 

case of COVID-19 in the United States was a patient who had traveled to Wuhan, 

China, but reported that he had not visited the seafood market or health care facilities, 

and had not had any contact with sick people during his stay in Wuhan [20]. The 

source of his SARS-CoV-2 infection is still unknown. In Italy, meanwhile, where the 

epidemic is getting worse, “patient zero” has yet to be identified [21]. Greater efforts 

are required to trace the source of the virus, control it, and clarify its intermediate host, 

which is of vital importance to controlling the transmission of SARS-CoV-2 [22]. 

3. Epidemiology 

In general, the emergence of an infectious disease comprises three vital elements: 

infectious source, transmission route, and susceptible population [23]. At present, 

SARS-CoV-2-infected patients are the main source of infection, producing a large 

quantity of virus in the upper respiratory tract during a prodrome period [24]. Because 

of the mild clinical symptoms during the incubation period, patients can remain 

mobile and carry out routine activities, leading to the spread of infection. 

Asymptomatic carriers can also be a source of infection [25]. The incubation period of 

the disease is 1–14 days, usually 3–7 days, and can even reach 24 days, making it 

                  



difficult to screen for infections. Additionally, the disease is mainly spread by 

respiratory droplets and contact. Infections among 14 health workers confirmed the 

disease's high infectivity and raised concerns that some people may be “super 

spreaders” of the virus [1]. In a relatively closed environment, aerosol transmission can 

also occur [26].  

Nosocomial transmission is also a severe problem. As of February 12, 2020, a total 

of 3,019 health workers had been infected, and accounted for 3.83% of the total number 

of infections [27]. Personal protective equipment (PPE), including fluid-resistant gown, 

gloves, eye protection, full face shield, and fit-tested N95 respirators, is necessary to 

maximize the safety of healthcare workers who need to be in contact with critically ill 

patients with confirmed or suspected SARS-CoV-2 infection [28]. A recent study found 

that SARS-CoV-2 can be detected in the tears and conjunctival secretions of new 

coronavirus pneumonia patients with conjunctivitis [29], which suggests that ocular 

infection may be a source of SARS-CoV-2 transmission. The possibility of fecal–oral 

transmission also needs to be considered, as viral nucleic acids have been found in 

fecal samples and anal swabs from some COVID-19-infected patients [30]. On February 

5, 2020, multiple media outlets also reported that a newborn infant delivered by a 

woman who had tested positive for SARS-CoV-2 during the epidemic in Wuhan had 

also tested positive for the virus 30 hours following his/her birth [2]. There is currently 

no evidence to suggest that SARS-CoV-2 can undergo intrauterine or transplacental 

transmission [31, 32]; however, when delivering a neonate from an infected patient or a 

person suspected of being infected, neonatologists should wear suitable protective 

equipment. Moreover, the newborns must be isolated as soon as they are suspected of 

being infected.  

Although all populations are susceptible to SARS-CoV-2 [26], particular attention 

and efforts to protect or reduce transmission should be directed at vulnerable groups 

such as children, health care providers, pregnant women, and the elderly. As of 

January 29, 2020, a study had obtained data regarding the clinical symptoms and 

outcomes for 1,099 COVID-19 patients who had been hospitalized at 552 sites. Their 

median age was 47 years [33]. SARS-CoV-2 has caused severe illness and death 

primarily in older people, particularly those with pre-existing conditions such as 

diabetes and heart disease [34], possibly due to a weakened immune system that 

permits a faster progression of viral infection. Although children are as likely to be 

infected by the coronavirus as adults, they are less likely to experience severe 

symptoms [35], which suggests that measures such as school closures may help slow 

the spread of the virus. 

The proportion of pregnant women among the confirmed cases is low; 

nevertheless, pregnant women are known to be particularly susceptible to respiratory 

pathogens and severe pneumonia [31]. Furthermore, the occurrence of pneumonia 

during pregnancy can lead to several adverse obstetric outcomes, such as premature 

rupture of membranes (PROM) and preterm labor (PTL), intrauterine fetal demise 

(IUFD), intrauterine growth restriction (IUGR), and neonatal death, and therefore 

poses great risks to both pregnant women and their unborn children [36, 37]. The 

mortality rate among pregnant women due to respiratory pathogens is substantially 

higher than that among ordinary people; for example, the 1918 influenza pandemic 

resulted in a mortality rate of 2.6% for the overall population, but 37% among pregnant 

women [38]. Therefore, pregnant women infected with SARS-CoV-2 should be cared 

for in a health care facility with close maternal and fetal monitoring. In this regard, 

experiences with illnesses associated with other highly pathogenic coronaviruses, such 

as SARS and MERS, may also be relevant to SARS-CoV-2, including early isolation, 

aggressive infection control procedures, oxygen therapy, avoidance of fluid overload, 

empiric antibiotics, and fetal and uterine contraction monitoring [39]. 

                  



4. Transmission dynamics and epidemic status of COVID-19 

Understanding the transmissibility of SARS-CoV-2 remains crucial for predicting 

the course of the epidemic and the likelihood of sustained transmission [40]. The 

reproduction number, R, is used to reflect the transmissibility of a virus, and represents 

the average number of new infections generated by each infected person, the initial 

constant of which is called the basic reproduction number, R0: the larger the R0 is, the 

stronger the transmission potential of the virus [41]. An R-value  >1 indicates that the 

outbreak will be self-sustaining unless effective control measures are implemented, 

while an R-value  <1 indicates that the number of new cases will decrease over time 

and the outbreak will eventually stop [42]. Compared with the R0 of H1N1 (1.25) [43] 

and that of SARS (2.2–3.6) [44], the R0 of SARS-CoV-2 was estimated as 2.2 (95% CI, 1.4 

to 3.9) [2], 3.11 (95% CI, 2.39–4.13) [45], and 2.68 (95% CI, 2.47–2.86) [46] by different 

groups and is significantly larger than 1, indicating that SARS-CoV-2 has a high 

transmissibility potential and consequently the ability to cause outbreaks. It may be 

very difficult to contain or control the spread of this virus without adequate prevention 

and control measures. The effective reproduction number (Rt) quantifies the number of 

infections caused by each new case occurring at time t. It is typically lower than that of 

R0 owing to the effect of control measures in reducing transmission, and the depletion 

of susceptible individuals during the epidemic; epidemic decay is guaranteed only 

where Rt is maintained below 1 [47]. 

The SEIR model, a classic method used to analyze the epidemic trend of an 

infectious disease, can reflect the flow of people between four states: susceptible (S), 

exposed (E), infectious (I), and recovered (R), and has been shown to be predictive for a 

variety of acute infectious diseases such as Ebola and SARS [48, 49]. Based on previous 

studies and the experience gained from the SARS epidemic, Wang et al. applied this 

model to estimate the epidemic trend in Wuhan, China. If the prevention and control 

measures were sufficient in Wuhan, the Rt was assumed to gradually decrease at 

different phases from a high level of transmission (Rt = 3.1, 2.6, and 1.9) to below 1 

(Rt = 0.9 or 0.5), and the estimated number of infections would peak in late February 

[42]. Judging from the dwindling number of newly diagnosed cases in China (Fig. 1), 

the prevention and control measures implemented were indeed effective. However, 

the global situation remains very serious (Fig. 2), and rigorous measures should be 

maintained so as to reduce the Rt to an ideal level and control the infection. 

The WHO in Geneva declared the coronavirus outbreak to be a pandemic on 

March 11, 2020. Up to March 26, 2020, at least 82,078 cases of COVID-19 had been 

confirmed in China, with 3,298 known deaths, representing a fatality rate of 

approximately 4%. The outbreak in China seems to be slowing, as evidenced by the 

reduction in the daily number of newly diagnosed cases (Figs 1 and 2). The 

coronavirus outbreak seems to be spreading faster outside China than inside (Fig. 1B). 

The WHO reported that more than 462,801 people have been infected worldwide, more 

than 380,723 of which are outside of China. (WHO; 

http://2019ncov.chinacdc.cn/2019-ncov/global.html). This does not mean that the 

outbreak is out of control, and as long as countries take robust action to detect cases 

early, isolate and care for patients, and track contacts, there is still a chance of 

containing the virus. 

5. Clinical features and diagnosis of COVID-19 

Recently, Guan et al. reported that the common clinical manifestations of 

2019-nCoV infection among 1,099 laboratory-confirmed cases of COVID-19 included 

fever (88.7%), cough (67.8%), fatigue (38.1%), sputum production (33.7%), shortness of 

breath (18.7%), sore throat (13.9%), and headache (13.6%) [33]. In addition, a few 

                  



COVID-19 patients also showed gastrointestinal symptoms [30], i.e., diarrhea (3.8%) 

and vomiting (5.0%) [33]. Although studies have indicated that fever is the dominant 

symptom (Table 1), some severely or critically ill patients may have moderate, low, or 

even no significant fever [50, 51]. Therefore, undue emphasis should not be placed on a 

patient‟s body temperature for disease evaluation in clinical treatment and daily 

screening. Most patients have a good prognosis, while a few are in a critical condition, 

especially the elderly and those with underlying chronic conditions such as cardiac 

disease and diabetes [52]. Sepsis is the most frequently observed complication, 

followed by respiratory failure, acute respiratory distress syndrome (ARDS), heart 

failure, and septic shock [53]. 

The first symptoms of COVID-19 are nonspecific. Differential diagnosis should 

include the possibility of a wide range of infectious (e.g., adenovirus, influenza, 

parainfluenza, respiratory syncytial virus [RSV], human metapneumovirus [HmPV]) 

and noninfectious (e.g., vasculitis, dermatomyositis) common respiratory disorders 

[54]. For health care workers, timely differential diagnosis of patients is important for 

reducing cross-infection and controlling the outbreak.  

Computed tomography (CT) has an important role to play in the diagnosis and 

evaluation of COVID-19. Multiple patchy ground glass opacities in bilateral, multifocal 

lung lesions, with peripheral distribution, are typical chest CT imaging features in 

COVID-19 patients, whereas pleural effusion, pericardial effusion, cavitation, thoracic 

lymphadenopathy, and pulmonary emphysema are uncommon imaging findings 

[55-58]. Studies have shown that CT has a low rate of missed COVID-19 diagnosis 

(3.9%, 2/51) [59] and the sensitivity of chest CT was greater than that of RT-PCR (98% 

vs. 71%, respectively, p < 0.001) [60], indicating that CT may be useful as a standard 

method for the diagnosis of COVID-19. However, CT cannot identify specific viruses 

or distinguish between viruses [59]. Bernheim et al. reported that 20/36 (56%) 

early-stage patients had a normal CT [61], which suggests that chest CT is unlikely to 

be a reliable standalone tool to rule out COVID-19 infection, especially for patients 

with early symptom onset. 

To date, the gold-standard method for the clinical diagnosis of COVID-19 is 

nucleic acid detection in nasal and throat swab samples or other respiratory tract 

samples by real-time PCR, which is then further confirmed by next-generation 

sequencing [62, 63]. However, this diagnostic method has several shortcomings, such 

as a low detection rate and high false-negative rates. Moreover, this method is suitable 

only for diagnosis, and cannot be used to judge the severity and progression of the 

disease. Additionally, the supply cannot keep up with the demand, and it takes one 

day or more to obtain results, which may be detrimental to the timely treatment of 

patients [64]. The Chinese health authorities have issued the 5th version of the 

diagnosis and treatment plan for COVID-19 [65]. According to the updated criteria, 

suspected cases with imaging characteristics of pneumonia can be clinically diagnosed 

as COVID-19 in Hubei province. In this way, patients can receive standardized 

treatment as soon as possible, so as to further improve the success rate of treatment 

and contain the spread of the epidemic. Recently, Li et al. developed a rapid and 

simple point-of-care lateral flow immunoassay that can simultaneously detect IgM and 

IgG antibodies against SARS-CoV-2 in human blood within 15 minutes. This rapid test 

has great potential benefit for the fast screening of SARS-CoV-2 infections to prevent 

virus transmission and assure the timely treatment of patients [66]. 

6. Intervention methods 

6.1 Potential therapeutic interventions 

At present, there is no specific antiviral treatment recommended for COVID-19, 

                  



and no vaccine is available. For mildly to moderately ill patients, active symptomatic 

support remains key for treatment, such as maintaining hydration and nutrition and 

controlling fever and cough. For patients with severe infection or those with 

respiratory failure, oxygen inhalation through a mask, high nasal oxygen flow 

inhalation, non-invasive ventilation, or mechanical ventilation is needed. 

Extracorporeal membrane oxygenation (ECMO) can be implemented if all the above 

methods do not work [67]. Additionally, hemodynamic support is essential for 

managing septic shock [54], and antibiotics and antifungals may also be required. As 

corticosteroid therapy is commonly used among critically ill MERS patients [68], short 

courses of corticosteroids at low-to-moderate doses can be used with caution [69, 70]. 

As anxiety and fear are common among COVID-19 patients, dynamic assessment 

strategies should be established to monitor their mental health [71]. 

Identifying effective antiviral agents to combat the disease is urgently needed. 

Current guidelines [26] recommend IFN-alpha, lopinavir/ritonavir, ribavirin, 

chloroquine phosphate, and arbidol as antiviral therapies. IFN-alpha is a 

broad-spectrum antiviral drug that can inhibit the replication of animal and human 

coronaviruses [72, 73], while lopinavir is a proteinase inhibitor used to treat HIV 

infection, with ritonavir being used as a booster [74, 75]. In Korea, the viral load of one 

patient was reduced and clinical symptoms improved with combined administration 

of lopinavir and ritonavir [76]. However, a randomized, controlled, open-label trial in 

China found that lopinavir/ritonavir cotreatment did not significantly enhance clinical 

improvement, reduce mortality, or diminish throat viral RNA detectability in seriously 

ill COVID-19 patients [77]. The efficacy of lopinavir/ritonavir in treating COVID-19 

requires further clinical confirmation. Ribavirin, a synthetic guanosine analog and 

broad-spectrum inhibitor of RNA and DNA viruses, is frequently used for the 

treatment of SARS and MERS patients [78, 79]. Morgenstern et al. [80] reported that, 

compared with single treatment, a combination of ribavirin and IFN-beta inhibited 

SARS-CoV replication when administered at greatly reduced concentrations. However, 

the use of ribavirin is associated with significant toxicity, including hemolysis and 

reduced hemoglobin levels [81], indicating that ribavirin should be used with caution 

as a treatment for COVID-19. Multicenter clinical trials conducted in China indicated 

that chloroquine phosphate, widely used to treat malaria and autoimmune diseases [82, 

83], may have some efficacy against COVID-19 associated pneumonia, with acceptable 

safety [84-86]. Arbidol, a Russian-made small indole-derivative molecule, is used for 

prophylaxis and treatment of influenza and other respiratory viral infections [87, 88]. 

Deng et al. [89] found that arbidol combined with lopinavir/ritonavir might delay the 

progression of lung lesions and reduce the viral load in COVID-19 patients. Nearly all 

the above-mentioned drug options are associated with the treatment of SARS, MERS, 

or other new influenza viruses and additional randomized, prospective studies are still 

needed to determine their efficacy against COVID-19. 

There are many other antiviral drugs with potential as treatment options against 

COVID-19. Remdesivir, a nucleotide analog prodrug currently in clinical trials for the 

treatment of Ebola virus infections [90], is a promising compound [91], since preclinical 

studies have suggested that remdesivir may be effective for both prophylaxis and 

treatment of HCoV infections [54, 92, 93]. Elfiky [94] found that sofosbuvir was a 

potent inhibitor of COVID-19 RNA-dependent RNA polymerase (RdRp). Oseltamivir 

is a neuraminidase inhibitor indicated for the treatment of influenza [95, 96]. 

Nafamostat can block MERS-CoV infection in vitro [97] and is potentially applicable to 

the treatment of Ebola virus disease [98]. Favipiravir is a broad-spectrum antiviral that 

has shown promise for treating influenza [99] and may also be effective against the 

Ebola virus [100]. Nitazoxanide is both an antiprotozoal agent and a first-in-class 

broad-spectrum antiviral agent [101] that may be useful for the treatment of MERS 

infections [102]. 

                  



It has recently been suggested that treatment with angiotensin-converting enzyme 

inhibitors (ACEIs) and angiotensin receptor 1 (AT1R) inhibitors might reduce the 

pulmonary inflammatory response in COVID-19 patients [103]. Monoclonal antibody 

therapy [104] and convalescent plasma [105] also have potential as therapeutic 

interventions to treat COVID-19. Chinese traditional medicines, such as ShuFengJieDu 

[106, 107] and Lianhuaqingwen capsules [108, 109] can also aid in the prevention and 

treatment of infectious respiratory diseases such as influenza A (H1N1). Radix 

astragali (Huangqi), Radix glycyrrhizae (Gancao), Radix saposhnikoviae (Fangfeng), 

Rhizoma Atractylodis Macrocephalae (Baizhu), Lonicerae Japonicae Flos (Jinyinhua), and 

Forsythiae Fructus (Lianqiao) have long been used for the prevention of contagious 

respiratory viral diseases, indicating that Chinese herbal formulas may also be 

treatment options for COVID-19 [110, 111]. In addition, fighting viruses with 

antibiotics is often overlooked [112], and drugs such as teicoplanin [113, 114] and 

ivermectin [115-117] may also be useful to treat COVID-19 (Table 2).  

6.2 Nonpharmaceutical interventions  

Currently, the therapeutic strategies employed to deal with COVID-19 are only 

supportive, and prevention aimed at reducing transmission is another strategy. On 

January 23, 2020, the local government of Wuhan announced the suspension of public 

transport services, and closed airports, railway stations, and highways in the city. Since 

then, many other cities have also begun to regulate traffic [118]. Transportation 

quarantine has been comprehensively strengthened in passenger stations and other 

public places, and temperature tests have been carried out to screen for potential cases 

of COVID-19. In addition, strict monitoring measures have been put in place in various 

regions for returnees, especially those returning from Hubei province or with 

suspected exposure to the infection. The Chinese government has also employed 

numerous other coercive measures to limit population mobility, such as canceling 

public gatherings, closing schools, encouraging remote work, and extending the 

Chinese Spring Festival holidays [23]. The Chinese government attached great 

importance to the COVID-19 outbreak and invested a large amount of manpower and 

funds for the purchase of medical equipment, drugs, and protective equipment, and 

fully implement medical treatment [119]. Rapidly sharing scientific information is an 

effective means of reducing public panic about COVID-19 [120]. However, the internet 

also has the potential for the dissemination of misinformation [121], and governments 

should be responsible for providing accurate information and clarifying „fake news‟ to 

help the public to deal with this new infection. 

Routine, long-term implementation of some of the measures to interrupt or reduce 

the spread of SARS-CoV-2 might be difficult. However, many simple and low-cost 

interventions, such as handwashing [122, 123], may reduce the transmission of 

epidemic-causing respiratory viruses. Wearing masks as a public health intervention 

may also help break the transmission link with apparently healthy infectious sources 

[124-126]. At present, for the public, the most direct and effective way to prevent the 

spread of the disease is to take protective measures, including improving personal 

hygiene, wearing a medical mask, having enough rest, maintaining ventilation, and 

avoiding crowds. 

7. Discussion 

Coronaviruses have been associated with several outbreaks of infectious disease in 

humans, including SARS in 2002–2003 and MERS in 2012. According to the WHO, a 

total of 8,098 people worldwide became sick with SARS during the 2003 outbreak, 774 

of whom died. After the SARS outbreak, MERS became the second coronavirus to 

cause a serious global public health crisis. From 2012 to 2018, the WHO recorded 2,220 

                  



laboratory-confirmed cases, resulting in at least 790 deaths [127]. According to the 

current statistics, the number of COVID-19 infections and deaths far exceeds that of 

SARS and MERS and is still increasing. The reservoir host of the 2003 SARS virus was 

thought to be the Asian civet (Paguma larvata). The focal point of host-to-human 

transmission was thought to be the live animal market in Guangdong province in 

China, much like the ongoing COVID-19 outbreak [128]. The COVID-19 outbreak is 

another reminder of the ability of viral spill-over from animals to cause severe disease 

in humans. While it is unclear whether the Huanan seafood market is the source of the 

current outbreak, a total ban on the illegal wildlife trade is imminent. 

The epidemic situation in China has improved. As this is a sudden and new 

infectious disease, many limitations, such as the lack of administrative capacity, 

insufficient financial support, low professional quality of some personnel, and 

inadequate equipment, as well as other inadequacies of the national disease control 

system, have seriously affected the effective control of COVID-19 [129]. To modernize 

the disease control system in the future, it is necessary to establish sound public health 

laws and regulations, and form a disease control system in line with the national 

conditions, so that it can play a timely and effective role in any future infectious 

disease outbreak [130]. 

The SARS-CoV-2 epidemic continues. In the last few months, substantial progress 

has been made in pathogen monitoring, identifying sources, basic etiology, and clinical 

treatment. The Chinese government has taken a series of timely and effective measures 

to contain the spread of the epidemic in China. However, the global situation is very 

serious, and numerous questions remain unanswered. It will take the combined efforts 

of all the countries in the world for the epidemic to ultimately subside. However, the 

coronaviruses identified to date might be only the tip of the iceberg, and other novel 

and severe zoonotic events may yet occur. Therefore, close monitoring and vigilance 

remain a top priority for health workers and health authorities. We are not only 

dealing with the current crisis, but also learning from this experience, so as to establish 

an effective emergency response system to prevent similar crises in the future.  
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Fig. 1. New daily cases of laboratory-confirmed coronavirus disease 2019 (COVID-19) 

as of March 26, 2020. (A) Daily numbers of new cases globally and (B) daily numbers 
of new cases from China (including the Hong Kong Special Administrative Region 
[SAR] and Macau SAR) and outside of China. 

  

                  



 

Fig. 2. Daily cumulative laboratory-confirmed cases of coronavirus disease 2019 

(COVID-19) as of March 26, 2020. Daily numbers of global cases and daily numbers of 
cases from China (including Hong Kong Special Administrative Region [SAR] and 
Macau SAR)] and outside of China. 

 

  

                  



Table 1 Demographics, clinical characteristics, and clinical outcomes of patients infected with 

COVID-19. 

 Guan et al.[33]  

(n=1099) n (%) 

Huang et al.[17] 

(n=41) n (%) 

Chen et al.[50] 

(n=99) n (%) 

Wang et al.[51] 

(n=138) n (%) 

Age, years 47.0 (35.0-58.0) 49.0 (41.0-58.0) 55.5 (13.1) 56.0 (42.0-68.0) 

Female sex 459/1096 (41.9) 11/41 (27) 32 (32) 63 (45.7) 

Current smoking 137/1085 (12.6) 3 (7) NA NA 

Any comorbidity 261 (23.7) 13 (32) 50 (51) 64 (46.4) 

Diabetes 81 (7.4) 8 (20) NA 14 (10.1) 

Hypertension 165 (15.0) 6 (15) NA 43 (31.2) 

Cardiovascular disease 42 (3.9) 6 (15) 40 (40) 20 (14.5) 

COPD 12 (1.1) 1 (2) NA 4 (2.9) 

Malignancy  10 (0.9) 1 (2) 1 (1) 10 (7.2) 

Chronic liver disease 23 (2.1) 1 (2) NA 4 (2.9) 

Presentation 

Fever 975 (88.7) 40 (98) 82 (83) 136 (98.6) 

Cough 745 (67.8) 31 (76) 81 (82) 82 (59.4) 

Fatigue 419 (38.1) 18 (44) NA 96 (69.6) 

Myalgia  164 (14.9) NA 11 (11) 48 (34.8) 

Sputum production 370 (33.7) 11/39 (28) NA 37 (26.8) 

Short of breath 205 (18.7) 22/40 (55) 31 (31) 43 (31.2) 

Sore throat 153 (13.9) NA 5 (5) 24 (17.4) 

Headache 150 (13.6) 3/38 (8) 8 (8) 9 (6.5) 

Diarrhea 42 (3.8) 1/38 (3) 2 (2) 14 (10.1) 

Nausea or Vomiting 55 (5.0) NA 1 (1) 19 (13.7) 

Chills 126 (11.5) NA NA NA 

Haemoptysis 10 (0.9) 2/39 (5) NA NA 

Outcome 

Discharged 55 (5.0) 28 (68) 31 (31) 47 (34.1) 

Remained hospitalized 1029 (93.6) 7 (17) 57 (58) 85 (61.6) 

Died 15 (1.4) 6 (15) 11 (11) 6 (4.3) 

Data are median (IQR), mean (SD), n (%), or n/N (%), where N is the total number of patients with 

available data. COPD, chronic obstructive pulmonary disease; NA, not available. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  



 

Table 2 Common and potential treatment options of COVID-19. 

 

 

 

Classes Drugs Action mode Target diseases Refer

ence 

Anti-vi

ral 

Lopinavir/Ri

tonavir 

Protease inhibitors HIV/AIDS, SARS, MERS [74, 

75] 

Ribavirin Synthetic guanosine 

nucleoside 

HCV, SARS, MERS [78, 

79] 

Arbidol Broad-spectrum 

antiviral compound 

Influenza virus [87, 

88] 

Remdesivir  Nucleotide analogue 

prodrug 

A wide array of RNA virus 

including Ebola 

[54, 

90, 92, 

93] 

Oseltamivir Neuraminidase 

inhibitor 

Influenza virus [95, 

96] 

Sofosbuvir Nucleotide Inhibitor Hepatitis C  [94] 

Nafamostat Synthetic serine 

protease inhibitor  

MERS, Ebola  [97, 

98] 

Favipiravir  Nucleoside analog Ebola, Influenza A(H1N1) [99, 

100] 

Nitazoxanide  Antiprotozoal agent  A wide range of viruses 

including human/animal 

coronaviruses  

[101, 

102] 

Anti-m

alarial 

Chloroquine 

phosphate 

9-aminoquinolin Malaria, Autoimmune disease [82, 

83] 

Anti-bi

otic 

Teicoplanin  Glycopeptide 

antibiotic 

Gram-positive infections [113, 

114] 

Ivermectin Broad-spectrum 

anti-parasitic 

compound 

Chikungunya virus and other 

Alphaviruses, Parasitic 

infection 

[115-1

17] 

Herbal 

treatme

nts 

Chinese traditional medicine like 

ShuFengJieDu Capsules, 

Lianhuaqingwen Capsule, Huangqi, 

Gancao, Fangfeng, Baizhu, Jinyinhua, 

and Lianqiao. 

Upper respiratory tract 

infection including Influenza 

virus 

[106-1

09, 

111] 

                  


