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Abstract. – Coronavirus Disease-2019 
(COVID-19) caused by SARS-CoV-2 infection has 
rapidly spread all over the world, in just two 
months. As of 27 March, globally, 509,164 cas-
es confirmed included 23,335 deaths in approx-
imately 150 countries. Recently, WHO has de-
fined COVID-19 as a global pandemic, and con-
siderable researches have focused on the iden-
tification and prevention of SARS-CoV-2. As 
a result, accumulated publications successive-
ly reported their early findings, leading to the 
constant updating of information, which might 
make confusion for readers. Therefore, this re-
view summarized the current researches about 
the genomic evolution, variation of SARS-CoV-2, 
and demonstrated its viral structure for patho-
genesis. Meanwhile, we analyzed the epidemio-
logic and clinical characteristics of COVID-19, in 
order to provide recommendations for present 
clinical treatments and inspirations for potential 
therapy options.
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Introduction

Coronaviruses (CoVs) are enveloped posi-
tive-sense, single-stranded RNA viruses. It be-
longs to the family Coronaviridae and the or-
der Nidovirales, including four genera: α-CoVs, 
β-CoVs, γ-CoVs and δ-CoVs1. Six human CoVs 
have been previously identified, including two 
highly pathogenic coronaviruses. The severe 
acute respiratory syndrome coronavirus (SARS-
CoV) and The Middle East respiratory syndrome 
coronavirus (MERS- CoV) caused severe disease 
in China from 2002 to 2003 and in the Middle 

East in 2012, respectively2. Both were dangerous 
zoonotic coronaviruses emerged in past two de-
cades. Until now, there has no effectively specific 
drugs or vaccines for human coronavirus infec-
tion.

Recently, a seventh human CoVs were isolated 
and first reported from the emerging unknown 
severe viral pneumonia patients with unknown 
source in Wuhan, China. It was identified as β- 
CoVs, similar to SARS-CoV and MERS-CoV. 
Thus, it was officially known as the severe acute 
respiratory syndrome coronavirus 2 (SARS-
CoV-2)3. However, it still has distinct features 
from the previous findings on SARS-CoV and 
MERS-CoV about viral structures, epidemiolo-
gy and clinic pathophysiology4. All these novel 
features caused considerable challenges in the 
public prevention/control, clinical treatments, and 
novel effective drugs inventions in this emergent 
outbreak. Currently, researches have reported ev-
idence in the genomic, epidemiologic and clinical 
characteristics of SARS-CoV-2; but their sta-
tistics were independent, limited and unilateral 
to some degree, since the urgent demand and 
isolated data from specific designed hospital. 
Therefore, this review aims to summarize all the 
current knowledge on viral features and clinical 
characteristics, in order to draw a comprehensive 
understanding of SARS-CoV-2 and provide some 
informative inspirations for clinical practice and 
further investigation.

Genomic Evolution and 
Variation Characteristics

Initially, the genomic structure of SARS-
CoV-2 was sequenced shortly after the outbreak, 
which enabled the immediate development of 
Real Time-PCR test for rapid diagnosis. In or-
der to further investigate the evolution source 
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and variation, several researchers conducted in-
depth genomic sequence analysis. Preliminary 
genomic analysis demonstrated that the SARS-
CoV-2 belonged to the β-CoV and possessed 
14 open reading frames (ORFs) encoding 27 
proteins. Particularly, the orf1ab and orf1a genes 
in the 5’-terminus encode the pp1ab and pp1a 
proteins respectively, and the 3’-terminus of the 
genome encodes four structural proteins, includ-
ing glycoproteins spike(S), envelope(E), mem-
brane(M) and nucleocapsid(N). Importantly, the 
S protein plays an essential role in binding to 
receptor on targeted host cells5. Then, in order to 
explore the evolution sources, a depth genomic 
annotation and comparison among the related 
coronaviruses was conducted by Wu et al6. Their 
results indicated that SARS-CoV-2 was closer to 
the SARS-like bat CoVs than to SARS-CoV, and 
relatively distant to MERS-CoV, both in terms 
of the whole genome sequences and nucleocap-
sid genes. Furthermore, ten genome sequences 
of SARS-CoV-2 obtained from nine patients 
were detected in Lu et al7. They further deter-
mined that the SARS-CoV-2 genome sequence 
was much similar to two bat-derived coronavi-
rus, bat-SL-CoVZC45, and bat-SL-CoVZXC21. 
Moreover, the subsequent reports illustrated that 
SARS-CoV-2 shared 96.2% identical genomic 
sequence to a bat coronavirus, while 80.26% 
identity to SARS-CoV and 51.8% identity to 
MERS-CoV3. Apparently, the present studies 
supported the hypothesis that SARS-CoV-2 
transmitted from bats after mutation and confer-
ring ability to infect humans8. However, whether 
variations accumulated during the transmission 
of SARS-CoV-2 is another urgent problem to 
determine. Actually, there have been several 
studies analyzed the genomic sequence identity 
of specimens from patients. Firstly, in Lu et 
al7, ten isolated virus sequences from patients 
exhibited more than 99-98% sequence identi-
ty. Secondly, in Ceraolo et al5, the 56 isolated 
SARS-CoV-2 genomes shared >99% sequence 
identity, with only two core positions showing 
high variability, in ORF1 and ORF8, respective-
ly. Besides, another notable research analyzed 
the whole coding sequence of essential proteins 
in 26 viral genomes of SARS-CoV-2. Surpris-
ingly, an isolate from phylogenetic trees ex-
hibited evident variations in the whole genome 
and the coding sequences of P, N, S proteins. It 
indicated that there were at least two different 
SARS-CoV-2 strains involved in this outbreak9. 
Together, these results determined a low vari-

ability in SARS-CoV-2 genomic sequence and 
highlighted that at least two viral strains were 
involved in this outbreak.

Viral Structures and Pathogenesis 
It is well accepted that the S protein of SARS-

CoV-2 plays a key role in the entry into human 
host cells, in which it utilizes human angioten-
sin-converting enzyme 2 (ACE2) as a recep-
tor. Recently, the structure of this S trimer has 
been determined, which consists of three recep-
tor-binding domains (RBDs) and forms a recep-
tor-accessible conformation by S1 and S2 subunit. 
Particularly, the S protein can exist in a relatively 
stable pre-fusion conformation and undergo a 
drastic structural rearrangement to facilitate the 
fusion process10-12. Firstly, the S1 subunit binds 
to the receptor, considered as “up” conformation, 
a state accessible to the receptor. Then, the S1 
undergoes a chain-like conformation, which tem-
porarily hides or exposes the determinants of re-
ceptor binding. Next, followed by the shedding of 
S1, the S2 subunit binds to receptor, with a much 
more stable “down” conformation13. Moreover, 
the S2 consists of the heptad repeat 1 (HR1) and 
heptad repeat 2 (HR2), which can interact to form 
a six-helical bundle (6-HB) to induce the viral 
and host cellular membranes fusion (Figure 1)14. 
Furthermore, the binding affinity between ACE2 
and the ectodomain structure of the S protein 
determines the human transmission capability. 
An initial study declared a fast assessment of the 
binding capability of SARS-CoV-2, demonstrat-
ing about 73% affinity of SARS-CoV. However, 
the latest research demonstrated that the binding 
affinity between ACE2 and the ectodomain struc-
ture of SARS-CoV-2 S protein was 15 nM, which 
is 10-20 times to the binding affinity of SARS-
CoV S protein to ACE213. These convincingly 
explained why this novel virus showed more 
extensive human to human transmission than 
SARS-CoV. Besides, it is well accepted that the 
ACE2 located in the alveolar epithelial cells is the 
major pathogenic mechanism. However, ACE2 is 
widely expressed on a variety of tissues, most of 
which express much higher level ACE2 than lung. 
Thus, it is hard to explain why the other organs 
are rarely attacked. As expected, a subsequent 
study found that the angiotensin II receptor type 
2 (AGTR2) was highly expressed in lung with a 
high tissue specificity and had a close interaction 
with ACE2. Moreover, it was illustrated that the 
AGTR2 even had a higher binding affinity to the 
S protein in SARS-CoV-2, compared to ACE2, 
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which revealed a novel structure for the entry into 
human host cells15. In conclusion, the S protein 
plays a key role in the entry into human host cells, 
indicating that ACE2 and AGTR2 might be po-
tential blocking targets for novel drug invention 
in SARS-CoV-2.

Original Transmission and 
Epidemiologic Characteristics 

Early on 31 December 2019, the Wuhan Munic-
ipal Health Commission announced a cluster of 
cases with unexplained viral pneumonia. Among 
the first 41 confirmed cases, approximately 70% 
were reported to have exposure to Huanan seafood 
market. They were most reported to be either shop 
owners, or people who visited the market before 
getting infected16. However, there was no specif-
ic animal association confirmed, though primary 
examinations about the environmental specimens 
in the wet market revealed SARS-CoV-2 positive17. 
Thus, it was initially assumed that the market was 
the source of zoonotic infections. Recently, there 
are controversies about the real possible animal 
reservoir. The initially speculated snake reservoir 
was dismissed by some researchers, and the most 
recent consensus refers to a wide range of animal 
reservoir, including birds. Actually, the subse-
quent reports indicated the possible episodes of 
human-to-human transmission and included two 
different family’s clusters. The family members 
had no recent visit to Wuhan but confirmed with 
SARS-CoV-2 infection after contacting with the 
members back from Wuhan, which provided evi-
dence for human to human transmission of SARS-
CoV-218. Moreover, according to recent data, all 
ages were susceptible, with a median age of 47 

years. Meanwhile, in a latest report, including 
1099 patients from 552 hospitals in 30 provinces in 
China, 58% of the patients were men19. It indicated 
that there was a sex predisposition to COVID-19. 
This sex predisposition might be associated with 
a higher smoking rate in men. In addition, a sin-
gle-cell sequencing study found that expression 
of ACE2 was remarkably elevated in Asian men, 
which convincingly explained a higher prevalence 
of COVID-19 infection in this subgroup than in 
women and other ethnicities20.

Since the initial cases confirmed, the devel-
opment of this epidemic follows an exponential 
growth. The estimated mean incubation period 
was 5.2 days (95% confidence interval [CI], 4.1 
to 7.0), the 95th percentile of the distribution was 
12.5 days (95% CI, 9.2 to 18) and the doubling 
time was 7.4 days (95% CI, 4.2 to 14)21. These 
data provided an important evidence to support 
a 14-day medical observation period from ex-
posure. In comparison, the incubation period of 
SARS-CoV-2 is longer than SARS (mean 4.0 
days, 95% CI: 3,6-4.4) and MERS (range of incu-
bation times 4.5-5.2 days, mean value 95% CI not 
reported)22,23. In addition, another key parameter, 
R0 is reported to be 2.2 (95% CI, 1.4 -3.9), which 
means, on average, each infected patient has been 
spreading to 2.2 other people. In comparison, it 
is slightly higher than the R0 of SARS (1.7-1.9) 
and munch higher than MERS (<1), which aggra-
vates the pressure for novel infection diagnose 
and disease control21,24. Meanwhile, Wu et al25 
used a susceptible-exposed-infectious-recovered 
metapopulation model to estimate the epidemics 
across all major cities in China. In this research, 
R0 was estimated to be 2.68 (95% CI: 2.47-2.86) 

Figure 1. The schematic diagram of SARS-CoV-2 binding to receptor and fusion.
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and the doubling time was estimated to be 6.4 
days (95% CI 5.8-7.1). Besides, they indicated that 
the Wuhan epidemic would peak around April, 
2020, and local epidemics across major cities in 
China would be followed by 1-2 weeks, if there 
was no reduction in transmissibility. However, 
if the transmission could be reduced by 25% 
through effective measures, the epidemic peak 
would be delayed by about 1 month and the whole 
magnitude would be reduced by about 50%25. 

Up until now, based on the WHO reports, the 
COVID-19 can be considered as a global pan-
demic. According to the latest statistics, there 
were 509,164 confirmed cases (23,335 deaths) in 
around 150 countries globally, including 82,078 
cases (3298 deaths) in China (Figure 2, Table I). 
Apparently, all these epidemiological statistics 
indicated the elevated difficulty in identifying 
and isolating cases at an early stage of disease, 
particularly in the incubation period. Therefore, 
it is necessary to proactively find cases in outpa-
tient clinics and emergency departments. These 
not only requires the sensitive laboratory test, but 
more crucially demands the early detections for 
suspicious clinical symptoms.

Clinical Characteristics 
The most common symptoms since onset of 

infection were fever (86-97%), cough (59-76%), 
fatigue (34-68%), and dyspnea (20-40%)26, while 
diarrhea, vomiting, hemoptysis, headache, shock, 

and other symptoms were only occurred in a 
small part of patients. In addition, the most fre-
quent acute complication was acute respiratory 
distress syndrome (ARDS) (14.8%), followed by 
acute renal injury, acute cardiac injury and sep-
tic shock, with disease progression. Importantly, 
a large part of patients had underlying chronic 
medical conditions, particularly the severe pa-
tients in intensive care unit (ICU). The most 
prevalent comorbidities were hypertension (14-
22%), diabetes (6-11%), cardiovascular diseases 
(4-7%) and respiratory system disease (1-3%)26. 
Generally, data from China have indicated that 
18.1% of patients developed severe diseases and 
the mortality rate was reported to be 4.3%27. 

Notably, hypertension or diabetes patients have 
three to four-fold increased prevalence to be 
admitted into ICU and treated with mechanical 
ventilation. Importantly, these patients are fre-
quently treated with inhibitors of the renin-an-
giotensin-aldosterone system (RAAS), including 
angiotensin-converting enzyme inhibitors (ACE-
Is) and angiotensin II type 1 receptor blockers 
(ARBs)28. However, latest researches indicated 
that ACE-Is and ARBs could upregulate the 
expression of ACE2, which was a key recep-
tor for viral cell entry in COVID-19 patients29. 
Thus, there was a hypothesis that the increased 
expression of ACE2 in hypertension and dia-
betes patients would lead an increased risk for 
COVIDs-19 infection30. 

Figure 2. WHO Situation report dated 21 March 2020 (Adapted from WHO).
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As for the laboratory parameters, the signifi-
cant findings primarily reflect on the differences 
between patients admitted to the ICU or not. 
In general, the ICU patients showed signifi-
cantly decreased total lymphocytes, prolonged 
prothrombin time, and elevated lactate dehy-
drogenase, as well as higher level of D-dimer31. 
Moreover, these blood indexes developed a dy-
namic change during the illness progression. 
In most non-survivals, continually increasing 
neutrophil count, higher and higher D-dimer, 
blood urea, creatinine levels, and decreasing 
lymphocyte counts were developed until death31. 
Furthermore, higher concentrations of GCSF, 
IP10, MCP1, and TNFα existed in more severe 
patients, suggesting that the cytokine storm 
was highly associated with disease severity32. 
Therefore, the neutrophilia might be related to 
cytokine storm induced by virus invasion, and 
the coagulation activation could be induced by 
sustained inflammatory response. However, on 
the contrary, an increased secretion of Th2 cy-
tokines, such as IL-4 and IL-10 that suppress in-
flammation, was also detected in some infected 
patients16. These indicated that the body immune 
response intensity might be closely correlated 
to the prognosis of disease. Together, all these 
abnormalities suggest that COVID-19 might be 
associated with immune disfunction and coagu-
lation activation, which could further lead to the 
multiple organs disfunctions and shock. 

Apart from this, the previously reported chest 
X-ray and CT findings revealed that almost all 
the patients showed bilateral involvement in chest 
CT scan. A recent meta-analysis concluded 293 
patients from nine different datasets. They illus-
trated that the bilateral involvement of chest CT 
was observed in 82% of patients, the rare scan, 
including lymphadenopathy (4%), pericardial ef-
fusion (5%), and pleural effusion (7%)33. Appar-
ently, bilateral pneumonia is a typical CT feature 

for COVID-19. In addition, the result from Song 
et al34 research showed that there were more con-
solidated lesions in the patients with CT interval 
> 4 days and in the elder patients. It suggested 
that the consolidation increase could forebode 
disease progression, which could serve as an alert 
in the development of COVID-19. 

In addition, the early reported patients were 
mainly elderly peoples, from 40 to 60 years old. 
However, with the development of this infection, 
the epidemiological survey has demonstrated that 
the general population is susceptible. Currently, 
a total of 63 children, aged from 6 months to 
14 years old, have confirmed with COVID-19 
in Wuhan and Shenzhen, China. According to 
the researches, we found that the children pa-
tients were mainly caused by family cluster out-
break and imported cases35. In addition, the clin-
ical characteristics in children are much more 
non-specific and milder than those in adults. They 
mainly manifested as fever, cough, and even no 
specific symptoms, few in acute complications. 
Furthermore, the laboratory abnormities were 
relative rare and milder. Several children patients 
manifested increased white blood cell counts, 
elevated C-reactive protein, and lactic dehydroge-
nase D-Dimers levels36. Besides, the chest CT im-
ages mostly showed nodular ground glass, which 
was not typical in COVID-1937. All these results 
emphasized the importance of viral nucleic acid 
dynamic review in children infection.

Present Clinical Treatments and 
Potential Therapy Options

Until now, no specific and effective treatment 
has been recommended for COVID-19. Actual-
ly, several options can be investigated to con-
trol the infections of SARS-CoV-2, including 
vaccines, monoclonal antibodies, interferon, and 
small-molecule targeted drugs38. However, these 
new interventions require a long time for inves-

Table I. Global confirmed COVID-19 cases and deaths (WHO data as of 27 March 2020).

 WHO region Confirmed cases Total death

China 82,078 3298
Western Pacific region 100,018 3567
European region 286,697 16105
South-East Asia region 2932 105
Eastern Mediterranean region 35,249 2336
Region of Americas 81,137 1176
African region  2419 39
International conveyance (Diamond princess) 712 7
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tigation and clinical trial. Therefore, the current 
clinical treatments are essentially supportive and 
symptomatic. According to the “Guidelines for 
the Diagnosis and Treatment of Novel Corona-
virus (SARS-CoV-2) Infection by the National 
Health Commission (Trial Version 5)”, as for anti-
viral therapy, chloroquine phosphate (500 mg for 
adults, twice daily) and Abidol (200 mg for adults, 
three times daily) were included, and ribavirin 
was recommended in combination with interfer-
on or lopinavir/ritonavir39. In addition, another 
commonly used therapy was oxygen therapy, 
including general oxygen therapy, high-flow oxy-
gen, invasive mechanical ventilation, and nonin-
vasive ventilation. As for glucocorticoid therapy, 
an immunosuppressant, it was not recommended 
in the early treatment, since the important role 
of immune system in resisting the virus in the 
early infection. However, for severe and critically 
ill patients, the virus may trigger a storm of in-
flammatory factors. In order to suppress cytokine 
storm complications, such as ARDS, acute heart 
injuries, acute kidney injuries, a lower dose of 
glucocorticoid for short-term treatment may be 
considered as appropriate. In addition, the Con-
tinuous Renal Replacement Therapy (CRRT) and 
Extracorporeal Membrane Oxygenation (ECMO) 
were effective in severe patients with multiple 
organs disfunction, but resources constraints lim-
ited their applications in clinical practice.

Importantly, since hypertension was the most 
prevalent comorbidity in COVID-19 patients, 
it was essential to consider a suitable thera-
peutic regimen adjustment for them. Recently, 
as the reported upregulation of ACE2 induced 
by inhibitors of the renin-angiotensin system, 
whether ACE-Is and ARBs should be withdrawn 
in COVID-19 patients was a controversial no-
tion. Actually, there is no data showing a caus-
al relationship between the ACE2 activity and 
COVID-19 mortality28. However, many studies 
demonstrated the prognostically beneficial and 
mortality reduction from ACE-Is and ARBs in 
hypertension and diabetes patients heart fail-
ure therapy40,41. Moreover, according to the data 
from the China PEACE Million Persons Project, 
fewer than one third hypertension patients re-
ceived standardized treatment, and less than 10% 
achieved blood pressure control42. These indicat-
ed that the underlying factors, such as older ages, 
more frequently hypertensive and diabetic, might 
be the real risks for infection and poor prognosis. 
Furthermore, Kuba et al43 reported a protective 
role of ARBs in SARS-CoV associated lung inju-

ry. Therefore, based on the recent available data, 
it is not advisable to withdraw the ACE-Is and 
ARBs in the treatment of COVID-19 patients. 
On the contrary, it should be maintained in pa-
tients with hypertension or heart failure, in order 
to avoid the cardiovascular mortality in severe 
COVID-19 patients. In addition, non-steroidal 
anti-inflammatory drugs (NSAIDs) are used for 
temporary symptom relief in COVID-19, such as 
headache. However, NSAIDs was shown to in-
crease blood pressure levels and increase the risk 
of serious complications such as cardiovascular 
disease and kidney injury44,45. However, wheth-
er it leads to COVID-19 disease deteriorations 
needs to be further investigated. According to 
the recent researches, we recommend that blood 
pressure should be monitored even with short-
term NSAIDs therapy in COVID-19 patients 
with hypertension. Furthermore, as for patients 
with treatment-resistant hypertension or high car-
diovascular risk, we recommend that NSAIDs 
should be avoided if possible46.

Actually, given the rapidly increasing number 
of COVID-19 patients, it is urgent to investigate 
specific agents to target the viral structure and 
effectively inhibit the viral pathogenicity of 
SARS-CoV-2. Except the interferon and small 
molecular agents, the neutralizing antibody is 
another potential effective blocking drug against 
the specific functional structure. This kind of 
neutralizing antibody could specifically block 
the virus’ attacking and entering targeted cells. 
Since the S protein plays a key role in binding to 
receptors on the host cells, such as ACE2, which 
is the same in SARS-CoV. We hypothesized that 
the previously approved SARS-CoV RBDs-spe-
cific monoclonal antibodies could have cross-re-
activity in SARS-CoV-2. However, a recent study 
has tested the published SARS-CoV RBDs-spe-
cific antibodies, and demonstrated that there 
was limited antibody cross-reactivity between 
these two virus13. This emphasized the necessity 
to develop novel monoclonal antibodies specif-
ically binding to SARS-CoV-2 RBD. Intrigu-
ingly, a SARS-CoV specific human monoclonal 
antibody, CR3022, which is independent to the 
ACE2 binding site, has been reported to bind 
potently with SARS-CoV-2 RBDs. It suggests 
that CR3022 may be a potential therapeutics, 
both alone or combined with other neutralizing 
antibodies47. In addition, the inhibitory designed 
peptides for SARS-CoV-2 HR1 and HR2 were 
also proved to be promising targets for inhibit-
ing the virus fusion and entry14.
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However, these novel monoclonal antibodies 
and targeted drugs demand a long time to design 
and investigate, which emphasized the neces-
sary and urgent need to repurpose the existed 
antivirus agents for SARS-CoV-2. Surprisingly, 
a recent study has collected and analyzed the po-
tential existing antiviral agents for SARS-CoV-2 
infection48. Firstly, the commercially approved 
nucleoside analogues, including favipiravir and 
ribavirin could target the RNA-dependent RNA 
polymerase and block viral RNA synthesis in 
SARS-CoV-249. Next, the protease inhibitors, in-
cluding disulfiram, lopinavir, and ritonavir, have 
been approved to inhibit the papain-like protease 
of in MERS and SARS. These might also be 
effective in inhibiting the papain-like proteases 
of SARS-CoV-250. More importantly, the innate 
antiviral responses in patients are absolute vital 
to eliminate the virus. Thus, the host-targeted 
immune modulator agents, such as pegylated in-
terferon, and chloroquine, have been reported to 
show inhibitory effects for SARS-CoV-2, and are 
being investigated in clinical trials48,51. In conclu-
sion, the suddenly outbreak and rapid spread of 
this infection has emphasized the urgent need to 
repurpose approved antivirus agents and develop 
broad-spectrum antiviral agents.

Conclusions

Two or more different viral strains of SARS-
CoV-2 were involved in this outbreak, the real 
evolution origin of this novel virus still remains 
to be disclosed. From the recent epidemiologic 
statistics, efforts should be focused on the iden-
tification and isolation of suspicious cases, which 
is the major challenge for epidemic control. Also, 
the limited medical resources are far from being 
sufficient for the rapidly increasing number of pa-
tients. Therefore, efficient and optional emergent 
measures to reduce transmission are urgent for 
the communities. Given that there is no specific 
treatment recommended for COVID-19 infection, 
except for meticulous supportive care, it is ur-
gent to investigate novel potential targeted drugs. 
Based on the specific viral structure and patho-
genic mechanism, ACE2 and AGTR2 might be 
the promising targeted blocking sites for further 
investigation. Especially, the S protein structures 
and the S1, S2 induced fusion mechanism were 
determined. In addition, based on the antivirus 
experiences from SARS and MERS, this review 
points out the potential repurpose therapy op-

tions, including virus targeted agents, protease 
inhibitors, and host immune modulate agents. 
However, the most appropriate and efficacious 
action currently is to control the source of in-
fection, improve personal protection precaution, 
reduce the potential risk of transmission, and pro-
vide adequate supportive treatments for infected 
patients.
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