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Abstract

In December 2019, an outbreak of an unknown cause of pneumonia (later named coronavirus
disease 2019 [COVID-19]) occurred in Wuhan, China. This was found to be attributed to a
novel coronavirus of zoonotic origin, severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2; previously named 2019 novel coronavirus or 2019-nCoV). The SARS-
CoV-2, a new type of highly pathogenic human coronavirus related to severe acute respiratory
syndrome coronavirus (SARS-CoV), spread rapidly worldwide and caused 246,303,023 con-
firmed infections, including 4,994,160 deaths, by October 31, 2021. SARS-CoV-2 and SARS-
CoV vary in their specific characteristics, regarding epidemics and pathogenesis. This article
focuses on the comparison of the virology, epidemiology, and clinical features of SARS-CoV
and SARS-CoV-2 to reveal their common and distinct properties, to provide an up-to-date
resource for the development of advanced systems and strategies to monitor and control future
epidemics of highly pathogenic human coronaviruses.

In 2002, a severe acute respiratory syndrome (SARS) caused by the highly pathogenic severe
acute respiratory syndrome coronavirus (SARS-CoV) occurred in Guangdong, China. Soon
SARS spread to other countries, posing a serious threat to human health and global economic
development. At the end of December 2019, coronavirus disease 2019 (COVID-19) broke out in
Wuhan, Hubei, China. COVID-19 cases are caused by infection with a novel coronavirus known
as 2019-nCoV, or SARS-CoV-2. COVID-19 rapidly spread throughout Hubei Province and
then to other parts of the world. At the time of writing this article, COVID-19 spread continues
to be an on-going problem; once again, human health is facing a major threat. This article ana-
lyzes the shared and distinct characteristics of SARS-CoV and SARS-CoV-2 in terms of virology,
epidemiology, and clinical treatment; with the aim to help researchers formulate new ideas for
the prevention and control of the epidemic.

Virology

Coronaviruses are a family of enveloped, positive-strand RNA viruses named for the corona-like
fibroids on the surface of their virus particles. Coronaviruses are divided into 4major categories:
α, β, γ, and δ, which are generally spherical or oval. SARS-CoV-2 is classified as a novel
β-coronavirus belonging to the sarbecovirus subgenus of the Coronaviridae family. The spike
protein (S protein) on the outer envelope of a virus is the main part of the virus used to bind
to a host, and it determines the type of host that the virus infects. Among the 7 coronaviruses
identified to be infectious in humans, SARS-CoV, SARS-CoV-2, and Middle East respiratory
syndrome coronavirus (MERS-CoV) are highly pathogenic and pose considerable threats to
public health safety. SARS-CoV-2, first appearing in Wuhan, has since widely spread
across the globe, causing 4,994,160 deaths worldwide as of October 31, 2021.1 Table 12–6 com-
pares the virological information of SARS-CoV and SARS-CoV-2 from the aspects of physico-
chemical properties, host, and receptor proteins and analyzes their similarities and differences to
provide a reference for disease prevention and control.

SARS-CoV and SARS-CoV-2 are both severe acute respiratory syndrome-related
coronaviruses. After infecting the human body, they can both cause respiratory diseases of vari-
ous degrees. SARS-CoV and SARS-CoV-2 show extremely high similarity in genomic sequence,
virus morphology, physicochemical characteristics, and possess similarity in methods of their
inactivation. The whole genome sequence of the SARS-CoV-2 virus strain revealed that it is
79.6% identical to SARS-CoV BJ01 (GenBank accession No. AY278488.2),4 88% identical to
the bat SARS-like coronavirus (bat-SL-CoVZC45),5 and 96% consistent with a bat-borne coro-
navirus.4 Thus, researchers speculate that bats may be the original host of this virus.6

The mechanisms and pathways of coronavirus infection in humans are closely related to the
S protein characteristics of the virus. Lu et al.5 confirmed that the structure of the SARS-CoV-2 S
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protein is very similar to that of human SARS-CoV. Xu et al.3

found that the S protein of SARS-CoV-2 has a structure that inter-
acts with angiotensin-converting enzyme 2 (ACE-2) protein.
Further research shows that both SARS-CoV and SARS-CoV-2
can bind to cells containing ACE-2 receptors through the S protein
on the virus surface. Cells that highly express ACE-2 in the lungs,
intestine, heart, and kidneys serve as themain targets of invasion of
the SARS-CoV-2. This may explain the reported clinical manifes-
tations of acute respiratory distress syndrome (ARDS), diarrhea,
myocarditis, and renal failure7 in COVID-19 patients.

Cytokine storm syndrome is currently believed to be the path-
ophysiological basis for COVID-19, which drives the change from
mild to severe symptoms and from a single lung injury to dysfunc-
tions in multiple organs. Xu et al.8 performed a pathological
anatomy study on a patient with COVID-19 and found that there
was an increased concentration of highly proinflammatory CCR4þ

CCR6þ Th17 subpopulations in CD4þ T-cell populations. This
indicated that the T cells were over-activated and could partially
explain the damage resulting from a severe patient immunological
response. Significantly elevated interleukin (IL) -1, IL-6, and tumor
necrosis factor-α (TNF-α) levels in severe patients may be related
to poor prognosis.9 Anti-IL-6 monoclonal antibodies (mAb),
tocilizumab, were approved by the United States Food and Drug
Administration (FDA) to treat cytokine storm syndrome caused
by CAR-T cell therapy.10 Tocilizumab for the treatment of
COVID-19 has since been recorded in the COVID-19 Diagnosis
and Treatment Program (Trial Version 8).11

Epidemiology and Transmission

In November 2002, SARS broke out in Guangdong province,
China. According to the World Health Organization (WHO)
report,12 as of July 31, 2003, a total of 29 countries and regions13

had reported 8096 diagnosed cases and 774 deaths. The global
average case fatality rate was 9.6%.12 In Chinese mainland, there
were 5327 cases and 349 recorded deaths. The source of infection
was patients infected with the SARS-CoV virus, which was pre-
dominantly spread through close contact, water droplets, and pos-
sible airborne transmission. The general public was susceptible to
SARS-CoV, and all age groups were affected, although it was more
commonly identified in young adults. The SARS-CoV outbreak
was worsened through several super-transmission (or super-
spreader) incidents, such as those that occurred in Hong Kong
at the Metropole hotel, the Prince of Wales Hospital, and Amoy
garden apartments, wherein an infected individual transmitted
the virus to a disproportionate number of other individuals at each
location.

On December 8, 2019, a case of an unknown cause of pneumo-
nia was reported, originating from the south China seafoodmarket
inWuhan, China. Five days later, the patient’s wife, who had never
been to the market, was hospitalized with the same symptoms of
pneumonia.14 In the following days, the number of cases unrelated
to the south China seafood market increased exponentially over
time. This pattern of spread indicated that SARS-CoV-2 has a
strong ability to transmit from person to person.15 A study showed
that it took between 7 and 10 d from the onset of the viral RNA
peak concentration in SARS patients. However, the peak
concentration was reached within 5 d in patients with
COVID-19, and the peaks were reported to be over 1000-fold
higher in RNA concentration. This indicates that SARS-CoV-2
is more infectious than SARS-CoV.16 Indeed, as of October 31,
2021, the WHO1 reported 246,303,023 confirmed cases of
COVID-19, far more than the 8096 cases of SARS.12 However,
based on the SARS treatment experience and the improvement
of medical facilities, the fatality rate of COVID-19 (2.03%)1 is
significantly lower than that of SARS (9.6%).12

Table 1. Comparison of virological information between SARS-CoV and SARS-CoV-2

SARS-CoV2 SARS-CoV-23–6

Type of disease SARS COVID-19

Species Coronaviridae, Beta Coronavirus, SARS-related coronavirus Coronaviridae, Beta Coronavirus,
SARS-related coronavirus

Virus morphology Enveloped, round or oval, polymorphic, narrow base, resembling
crown

Enveloped, round or oval, polymorphic,
narrow base, resembling crown

Diameter 60-120 nm 60-140 nm

Receptor ACE2 ACE2

Receptor binding protein S protein S protein

Natural host Chinese chrysanthemum bat Bat

Intermediate host Civet Currently unclear

Physical and chemical
properties

Stable in low temperature/low humidity environment, survive for 4-21
d at 0°C and 4°C; less than 4 d at 37°C

Sensitive to UV, heat,
survive for 1-5 d at 20°C, 40% humidity

Inactivation method 56°C 30 min
peracetic acid
Chlorine disinfectant
formaldehyde
75% ethanol
UV irradiation for 60 min

56°C 30 min
Diethyl ether
75% ethanol
Chlorine disinfectant
Lipid solvent (peracetic acid,
chloroform)

Gene homology 79.6% identical to SARS-CoV-2 79.6% identical to SARS-CoV, 88% identical
to bat-SL-CoVZC45

Mutation site Amino acid 479 loci in RBD 3'UTR, ORF1ab, S, ORF3a, M, ORF7a, ORF8,
5'UTR

Possible meaning of mutation Related to virus toxicity and spread ability Related to virus toxicity, and spread ability
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Although the first case of COVID-19 was reported inWuhan in
December 2019, the source of the virus is still uncertain. A phylo-
genetic network analysis of 160 complete human SARS-CoV-2
genomes revealed that there are 3 central variants named A, B,
and C.17 Among them, A was the ancestral type according to
the bat outgroup coronavirus, and nearly half of the types were
found outside East Asia, mainly in the United States and
Australia. The viral genomes of most Chinese cases were type B.
The first virus genome that was collected from China had already
exhibited distance from the root type, according to the bat corona-
virus outgroup rooting. Therefore, before the discovery of the
SARS-CoV-2 in Wuhan, it is likely to have spread in a hidden
state.17

A study byWu et al.18 inferred that viral epidemics were already
growing exponentially in multiple major cities in China with a lag
time behind the Wuhan outbreak of approximately 1-2 wk. It was
confirmed that the infections and diseases were caused by the novel
coronavirus, SARS-CoV-2. As of November 7, 2021, the National
Health Commission of the People’s Republic of China reported
126,710 confirmed cases, of which 97,823 were located in themain-
land.19 According to the data of the National Health Commission
of the People’s Republic of China, the growth trends of the number
of cases reveal that the peaks of existing and daily new confirmed
cases occurred in February 2020 in Chinese mainland. The second
peak, shown in Figure 1A, and the extremely high increase, shown
in Figure 1B, result from updated diagnostic criteria and the inclu-
sion of the backlog of clinically diagnosed cases. In addition, with
the improvement of diagnostic methods and clinical treatment, the
number of new cases decreased significantly after February 12,
2020, and the existing number of cases significantly decreased after
February 16. Throughout April, numbers of daily new confirmed
cases fell to below 100, and single digits on some days. Since April
22, the number of existing cases dropped to 1000. The above data
demonstrated that the epidemic situation in Chinese mainland was
well under control and continues to be.

However, on the global scale, the situation is different.
According to the WHO report, with the exception of China,

numbers of new cases grew rapidly in other countries, and the
cumulative number of cases had reached 86,438 by March 16,20

which surpassed the numbers reported in China at the same time.
The world is currently facing a pandemic situation and numbers of
infections is still increasing, especially in the United States, India,
Brazil, the United Kingdom, Russia, and Turkey.

Since March 4, 202021 there has been a continuous stream of
reported imported cases added to Chinese mainland. The daily
new confirmed imported cases reached peak numbers on April
12, 2020, with 98 cases reported. Among these, 49 were imported
from Suifenhe Port. Suifenhe, a border town of 70,000 population
in Heilongjiang Province, is an important trade port between
China and Russia. A large number of Chinese in Russia entered
the country during the epidemic. According to the Health
Commission of Heilongjiang Province, the number of imported
cases at Suifenhe port has reached 409, accounting for a quarter
of all imported cases in China at the time of reporting.22 The trend
of imported COVID-19 from Suifenhe is shown in Figure 2.

Although the epidemic in Chinese mainland is largely under
control, there have been small outbreaks in some areas, such as
Beijing, Xinjiang, Liaoning and Hebei. As China has gained some
experience in epidemic control, the outbreak in these areas was
quickly brought under control. The outbreaks in these areas are
shown in Figure 3.

Compared with SARS-CoV, SARS-CoV-2 has milder symp-
toms in most patients, but it is more transmissible. Studies have
confirmed that the major source of human transmission is from
COVID-19 patients, and asymptomatic infection cases may also
provide a source of infection.23 SARS-CoV-2 is contagious during
the incubation period and is highly contagious within 5 d after the
onset of symptoms.11 Currently, the virus is thought to spread
mainly through exhaled water droplets and close contact, contact
with items or surfaces contaminated by the virus can also cause
infection. There is a possibility of aerosol transmission when
exposed to high concentrations of aerosol for a long time in a rel-
atively closed environment.11 Although SARS-CoV-2 has been
detected in patient stool and urine, the existence of fecal-oral

Figure 1. Trends in existing and daily new confirmed cases of COVID-19 in Chinesemainland. A, Existing confirmed cases of COVID-19 in Chinesemainland. B, Daily new confirmed
COVID-19 cases in Chinese mainland. (Data source: National Health Commission of the People’s Republic of China).
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transmission has not formed the focus of major studies.24 It
remains unknown whether contact transmission or aerosol trans-
mission can be caused by fecal and urine contamination.

An essential threshold quantity associated with viral transmis-
sibility is the basic reproduction number, which is usually denoted

by R0 (pronounced “R naught”). A research study compared SARS-
CoV-2 with SARS-CoV and influenza pandemics; it showed that,
in the early months of the SARS outbreak, the R0 was estimated to
be 2.0-3.0, and with the control measures, the transmission rate
soon dropped to 1.1, with a wide interquartile range (IQR) of

Figure 2. The daily new confirmed cases of imported. Blue: the imported cases in Chinese mainland except for Suifenhe, red: the imported cases of Suifenhe.

Figure 3. Small outbreaks in Chinese mainland. A, Beijing. B,C Xinjiang. D, Liaoning. E, Hebei.
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0.4-2.4.25 For SARS-CoV-2, most studies have estimated the R0 to
be 1.4-5.5; Li et al.26 estimated R0 at 2.2 (95% CI 1.4-3.9); and Wu
et al.18 estimated 2.7 (2.5-2.9). Therefore, Petersen et al.25 deter-
mined that an average R0 of 2.5 seemed a reasonable estimate.

A super gathering transmission incident occurred aboard the
Japanese Diamond Princess cruise ship. As of March 16, 2020,
the number of confirmed cases on the cruise ship reached 712.20

Similar cluster transmission events have also occurred in families,
communities, hospitals, and relatively closed environments, such
as prisons. Therefore, to prevent the virus from spreading, an
important advice was given to cancel organized gatherings and
to avoid mass gatherings of people.

According toWHO, there were 8096 cases of SARS infection by
December 31, 2003, of which 1706 were health-care workers.12

Based on an analysis of 72,314 cases of infection in Chinese main-
land before February 11, 2020, a study by the Chinese Center for
Disease Control and Prevention found that, among 422 medical
institutions that provide diagnostic and treatment services for
patients with COVID-19, a total of 3019 medical staff were sus-
pected to be infected with SARS-CoV-2 (1716 confirmed cases)
and 5 had died (0.3%).27 According to a news statement released
by WHO on September 17, 2020, around 14% of COVID-19 cases
reported toWHOwere among health workers in the large majority
of countries, and in some countries the proportion was as high as
35%.28 Medical-care workers are the individuals with most direct
contact time with patients, so to protect the safety ofmedical staff is
to protect the safety of patients, and the protection of medical staff
should be strengthened. Comparative studies of epidemiological
characteristics between SARS-CoV and SARS-CoV-2 are listed
in Table 211,12,27–39.

Clinical Symptoms, Diagnosis, and Treatment

The majority of COVID-19 cases presented with fever, cough, and
fatigue, but shortness of breath was common in severe cases, which
is similar to SARS patients. However, COVID-19 cases were also

reported to be asymptomatic, which is different from SARS.40

Although these cases did not show any symptoms, they could still
provide a source for viral transmission, meaning contact tracing of
sources could be easily missed. Some COVID-19 patients also
showed decreased or loss of their sense of smell and taste. An
international multicenter study that included 394 COVID-19
patients from 5 tertiary care hospitals (3 in China, 1 in France,
1 in Germany)41 reported that 161 (41%) presented with olfactory
and/or gustatory dysfunction. The researchers consider that olfac-
tory and/or gustatory disorders may represent early or isolated
symptoms of SARS-CoV-2 infection. It is possible that these phe-
nomena could serve as a diagnostic criterion for patients in the
early stages of infection.

There are no specific antiviral drugs for SARS-CoV and
SARS-CoV-2. The combined application of ribavirin and cortico-
steroids has shown good efficacy in the treatment of SARS.30 The
COVID-19 Diagnosis and Treatment Program (Trial Version 8)
issued 4 antiviral drugs available for antiviral treatment: α-inter-
feron, ribavirin, chloroquine phosphate, and Arbidol (umifenovir).
And due to known harmful side effects and the current lack of
available evidence of benefits in patients with COVID-19,42 chloro-
quine or hydroxychloroquine alone or in combination with azi-
thromycin is not currently recommended.

The New England Journal of Medicine (NEJM) reported that
remdesivir has been shown to be effective against SARS-CoV-2
in a case in the United States,43 and it was considered a potential
effective drug for the treatment of COVID-19. A cohort of patients
hospitalized for severe COVID-19 who were treated with compas-
sionate-use remdesivir showed clinical improvement observed
in 36 of 53 patients (68%). However, a small cohort size and lack
of randomized control group meant that it was impossible to
draw clear conclusions from these data on the effectiveness of
remdesivir.44 Additionally, a study coordinated by the WHO indi-
cated that remdesivir appeared to have little or no effect on 28-day
mortality or the in-hospital course of COVID-19 among hospital-
ized patients.45

Table 2. Comparison of epidemiological characteristics between SARS-CoV and SARS-CoV-2

SARS-CoV12,29–33 SARS-CoV-211,27,28,34–39

Place of first case Foshan, Guangdong, China Uncertain

Time of first case November 2002 Uncertain

The end of the outbreak July 31, 2003 Still in progress

Spread area 29 countries and regions More than 200 countries, territories, or areas

Source of infection SARS infected patients COVID-19 patients, asymptomatic infection
cases

Transmission route Droplet, aerosol, close contact propagation Droplet, aerosol, close contact propagation

Incubation period Mean: 4.6 d (95% CI: 3.8-5.8)
Range: 2-14 d

Mean: 5.2 d (95% CI: 4.1-7.0)

Serial interval Mean: 8.4 d (SD= 3.8) Mean: 7.5 d (95% CI, 5.3-19)

Basic reproduction number (R0) 2-5 1.4-5.5

Super-spreading events Metropole hotel, Prince of Wales Hospital, Amoy
garden apartments (Hong Kong)

Japanese Diamond Princess cruise ship event,
the Shincheonji event in Korea

Number of infections worldwide (as of date) 8,096 (July 31, 2003) 246,303,023 (October 31, 2021)

Global case fatality ratio (Number of deaths/
(Cumulative number of confirmed cases)

9.6 % (July 31, 2003) 2.03% (October 31, 2021)

The proportion of infection numbers of medical
staff in total infection numbers

21%12 Uncertain

Sex ratio (male to female) 0.75:1 1.03:139

Age group Adult: 93%, Children: 5-7% 30-65 y old: 71.45%27

Age distribution Range: 1-91; Median: 39.9 Range: all age groups, Median: 5139
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Large doses of glucocorticoids are used in SARS treatment but
cause many side effects, such as osteonecrosis of the femoral head,
hyperglycemia, and others.46 Although the use of glucocorticoids
can alleviate ARDS in severe patients with COVID-19, it is recom-
mended to use glucocorticoids for severe or critical cases as appro-
priate and over short periods of time to avoid side effects.11

Antibiotics have been used for the experimental treatment of
suspected SARS patients and the control of secondary bacterial
and fungal infections. The COVID-19 Diagnosis and Treatment
Program (Trial Version 8) recommends avoiding the blind or
inappropriate use of antibiotics, especially the combined use of
spectrum antibacterial drugs.11

Respiratory support is an effective measure of controlling
ARDS. Noninvasive positive pressure artificial ventilation
(NIPPV) and invasive mechanical ventilation (IMV) have been
used in severe cases of SARS and COVID-19. In addition, extracor-
poreal membrane oxygenation (ECMO) was recommended to be
used in severe and critical cases of COVID-19.11

Traditional Chinese medicine has also played a certain thera-
peutic effect during the treatment of COVID-19. “Qing-Fei-Pai-
Du Decoctions” was used in COVID-19 patients and received

certain effects.47 Studies also have found that the application of
“Lianhuaqingwen Capsule”48 and “Shufengjiedu Capsule”49 in
the early stages of viral infection significantly reduced clinical
symptoms and hospitalization time. Their effects may be related
to the suppression of viral activity, inflammation, and the regula-
tion of immune function.

Recent research has found that high-priority neutralizing anti-
bodies detected in the plasma of COVID-19 patients can effectively
kill SARS-CoV-2. Thus, convalescent plasma therapy has emerged
as a new treatmentmethod. Clinical trials have shown the effective-
ness of convalescent plasma therapy in the treatment of over
10 critical cases, and it has since been recommended for the treat-
ment of rapid progression cases and severe and critical cases.11

As cytokine storm syndrome is one of the most worrying fea-
tures of COVID-19, blood purification therapy is recommended
for the early-stage treatment of severe and critical cases, to clear
inflammatory factors and block the cytokine storm. For this pur-
pose, tocilizumab is recommended for severe cases, particularly
those with elevated IL-6 levels.11

In addition, due to the regulatory effect of gut microbes on the
body’s immune function, intestinal microecological regulators

Table 3. Comparison of clinical features, diagnosis and treatment between SARS and COVID-19

SARS13,32,51 COVID-1911,23,50,52

Main symptoms
Fever

99-100% 87.9%

Cough 62-100% 67.7%

Diarrhea 20-25% 3.7%

vomiting 20-35% 5.0%

Asymptomatic infection Not verified Existence

Shortness of breath 6-12 d after onset Median: 8 d

Time from symptom onset to death Mean: 23.7 d Mean: 9.5 d

Blood test
Leukopenia (<4.0 × 109/L)

25-35% 33.7%

Lymphopenia (<1.5 × 109/L) 68-85% 82.1%

Thrombocytopenia (<140 × 109/L) 40-45% 36.2%

Viral nucleic acid detection Serum, nasopharyngeal secretions, feces,
urine

Nasopharyngeal swabs, sputum or other lower respiratory
secretions, blood, feces

Chest imaging abnormalities Ground-glass opacity or lung
consolidation (94-100%)

Ground-glass opacity (50%), bilateral patchy shadow (46.4%)

Therapies
General treatment

Symptomatic supportive treatment Symptomatic supportive treatment

Oxygen therapy Nasal catheter or mask oxygen inhalation Nasal catheter or mask oxygen inhalation

Steroid hormone Methylprednisolone 2~4 mg/kg/d, no
more than 4 wk

As appropriate, glucocorticoid can be used in the short term (3-5 d,
not more than 10 d), and the recommended dose is equivalent to
0.5 ~ 1 mg/kg/d of methylprednisolone

Antiviral drug ribavirin, IFN-α, lopinavir/litonavir IFN-α, Ribavirin (recommended to be administered in combination
with interferon or lopinavir/ritonavir), chloroquine phosphate, and
arbidol

Antibiotics Use when necessary Avoid the blind or inappropriate use, especially the combined use
of spectrum antibacterial drugs

Respiratory support (severe cases) NIPPV, IMV NIPPV, IMV, ECMO

Immunotherapy Thymosin, interferon and intravenous
gamma globulin, routine use is not
recommended

Convalescent plasma therapy, Human immunoglobulin for
COVID-19, Tocilizumab

Traditional Chinese medicine Kangfeidian No.1,2,3 Qing-Feng-Pai-Du Decoctuins, Lianhuaqingwen Capsule, Shufeijiedu
Capsule

Psychotherapy Applied Applied

Other measures Rare Intestinal microecology regulator, extracorporeal blood
purification, mesenchymal stem cells, etc.
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have also been applied in the treatment of COVID-19 to maintain
the intestinal microecological balance. Recent studies50 also found
that the intravenous transplantation of mesenchymal stem cells
was safe and effective for treatment in patients with COVID-19
pneumonia, especially for patients in critically severe conditions,
which may be related to regulating the inflammatory response
and promoting tissue repair and regeneration. A comparative
study of clinical features, diagnosis, and treatment between SARS
and COVID-19 is listed in Table 3.11,13,23,32,50–52

Conclusion

At present, COVID-19 is still rapidly spreading worldwide.
It is encouraging that vaccines, animal models, therapeutic drugs,
and prevention and control methods have been continuously pro-
gressing and have achieved promising results. However, the epi-
demic situation is still severe all over the world. Moreover, the
emergence of virus variants has made the epidemic situation more
complicated. As some experience has been gained in the preven-
tion, control and treatment strategies of COVID-19, and wide-
spread vaccination has helped prevent occurrence, we believe
that in the near-future, with concerted global efforts, human beings
will eventually defeat the COVID-19 pandemic.
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