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Abstract

Objective: Severe acute respiratory syndrome (SARS) occurred from November 2002 to June 2003, mainly
in Mainland China and Hong Kong. Based on possible reasons which may cause the inflection point in SARS, this
commentary discusses experiences in the prevention and control of SARS, and makes enlightening suggestions as
to how Corona Virus Disease 2019 (COVID-19) can be effectively contained.

Study design: Factors triggering the inflection point in SARS were analyzed to obtain valuable and reproducible
initiatives to contain COVID-19.

Methods: The relationship between the inflection point of SARA and important events and measures that affect
the prevalence and control of SARS was analyzed and discussed.

Results: During the campaign against SARS, intervention, attitude, time, seasons and weather were the
important factors related to the inflection point. Based on these factors, several countermeasures should be employed
in the fight against COVID-19, such as practicing effective intervention and scientific prevention, using experiences
in controlling SARS in Beijing as a reference, effectively control of the source of the infection and super spreaders.

Conclusion: Through searching for scientific interventions and taking into valuable experiences available
into account, we find out possible reasons which may cause the inflection point for SARS, and make enlightening
suggestions for the effective prevention and control of COVID-19. Hopefully, enlightening insights and suggestions

will further help contain COVID-19.

Keywords: SARS; Epidemic; Inflection point; Corona Virus Disease
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Introduction

Severe acute respiratory syndrome (SARS), emerged at the
beginning of the 21st century, although the main battlefield was in
China, was a great threat and challenge on the world and to mankind.
In the fight against SARS, Chinese government and Chinese people
waged an all-out, concerted effort to create scientific and effective
countermeasures to deal with the killer epidemic, ushering in an
inflection point, finally prevented and controlled the spread of the
epidemic in an all-round way. In December 2019, 27 cases of a newly-
reported viral pneumonia were first reported in Wuhan, then the
infection spread with Wuhan as the center. A new type of coronavirus,
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
which was named by World Health Organization (WHO), was isolated
from clinical samples on January 7, 2020, and the gene sequence of the
virus was then publicized. This commentary discusses possible reasons
which may cause the inflection point in SARS, and makes enlightening
suggestions for the effective prevention and control of Corona Virus
Disease 2019 (COVID-19).

Measures against SARS and Major Progress Achieved

Important Turning Points in SARS

On November 16, 2002, the earliest case of SARS was confirmed
in Heyuan, Guangdong, China. The patient’s condition suddenly
worsened, showing interstitial pneumonia and acute respiratory distress

syndrome, and 8 medical staff were infected during the treatment [1].
The disease, however, was not reported because it was not included in
the 35 infectious diseases listed in the Law of the People’s Republic of
China on Prevention and Treatment of Infectious Diseases. It became a
concern in February 2003 when an outbreak that began in Guangdong
[2] spread nationwide with the Spring Festival Travel Rush (when
people from all corners of China travel to their hometowns to spend
the Chinese Lunar New Year with their families; hereinafter referred to
as ‘Chunyun’). The first SARS patient in Hong Kong and Taiwan were
then confirmed on February 22 [3] and February 25 [4], respectively.
On March 6, SARS landed and then spread rapidly in Beijing [5]. On
May 12, newly confirmed cases of China were less than 100 as the
inflection point emerged. On may 19th, the number of new cases of
SARS in Beijing became less than 10, and 0 case of SARS was reported
nationwide on June 4th.
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Major Countermeasures for SRAS

For the sudden outbreak of SARS, effective emergency response
policies and measures were formulated. First, SARS was added in the
Law of the People’s Republic of China on Prevention and Treatment
of Infectious Diseases; people in the country were mobilized to make
joint efforts in containing SARS. Second, the former Ministry of Health
implemented a new system to ensure one report on SARS per day, and
ensured that information about SARS was open and transparent. Third,
public places, transport and group activities were uniformly supervised.
Forth, Xiaotangshan Hospital was built up in time for treating
SARS patients. Fifth, persons in close contact with confirmed SARS
patients were careful tracked and isolated. Sixth, strict disinfection
was conducted, covering places vulnerable to SARS in all corners of
the country; various disinfection systems were established. Besides the
6 countermeasures, controlling the source of infection and blocking
routes of transmission are particularly important. For example, the first
case in Sichuan was transferred from the Center for Disease Control
and Prevention (CDC) in Guangdong to CDC in Sichuan, and the
patient was immediately isolated and admitted to hospital; and people
in close contact with the patient were also isolated and observed,
which ensured the ultimate success in the combat against SARS [6].
Effective inspections and monitoring were carried out to locate every
suspected SARS patient. Defenses against SARS were constructed. The
epidemic reporting system was regulated; and a strict epidemiological
investigation and a prevention network were formed to treat suspected
cases timely and locally. A family-by-family survey was carried out
where the epidemic broke out to ensure that no case was missed. In
order to block the route of transmission, we firmly controlled the
sources of infection, and strictly grasped any useful information about
diagnosed patients, suspected persons in close contact with confirmed
SARS patients. Careful disinfection was conducted, and qualified

professionals were designated to be responsible for the implementation
of systems, procedures, inspections and supervision.

Factors Related to the Inflection Point
Time

SARS lasted for 7 months, from November 26, 2002 to June
2003, centered in Guangdong and Beijing in which about 52% of
SARS cases were diagnosed. More than 50 new cases per day were
added in Guangdong from February 5 to 10 before Chunyun which
further aggravated the situation. The number of patients centered in
Guangdong rose to 218 two months after the confirmation of the first
case, and to over a thousand four months later. The epidemic then
moved to North China, centered around Beijing, for about 40 days.
There was a marked increase in new cases on April 19 which peaked
on April 29 (more than 100 cases) and began to descend on May 12,
all the way down. A number of causes, in which the most important
was human intervention, simultaneously changed the trend of SARS
epidemic in Mainland China (Figure 1).

Interventions

Human intervention was undoubtedly the most important
and decisive factor in creating the inflection point of SARS. In the
early stage of SARS, the epidemic spread rapidly because of unclear
understanding of the disease, hasty preparation of all aspects, late
disclosure of information, insufficient protection for health-care
workers (18.8% of the SARS patients were health-care workers) and
ineffective human intervention. The second peak in Beijing did not
emerge until strict disinfection, isolation, health care protection,
management of the vulnerable group, social mobilization and other
unprecedented measures were taken. The inflection point came into
view about 20 days after the implementation of those interventions
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Figure 1: New data of SARS in Mainland China (May 11, 2003 to May 29, 2003).
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which were then carried out all over the country, resulting in good
control of the epidemic. Among all the human interventions for SARS,
blocking the transmission chain was the most important and effective.

Seasons and weather

SARS basically conforms to the law that the incidence of respiratory
infectious diseases increases between winter and spring [7]. A global
incident map displaying outbreaks of SARS provided by WHO clearly
shows that the steadily high SARS incidence from January to May
significantly decreased after mid-May [8]. Temperature and humidity
are considered as factors that may affect the transmission of the SARS
virus. The temperature in Beijing was lower than usual from January
to March in 2003, with an average of 11°C in March and 20.5°C in
April. When cold air masses arrived, coronaviruses were likely to
spread [9]. Some scholars had analyzed the fluctuation in the daily
incidence of SARS since the outbreak in Beijing and the correlation
between meteorological factors and the incidence of SARS before
inferred that low daytime temperature, low diurnal temperature range
and relatively high humidity are beneficial to the spread of SARS [10].
Temperatures in and around Guangzhou in winter range from 5°C
to 15°C. The weather is usually cold and rainy when the temperature
drops. The temperature recovered rapidly after the beginning of
spring, and the average temperature from March to May were 17.7°C,
21.9°C and 25.6°C, respectively. The epidemic peaked in February
and March in Guangzhou as well as in April in Beijing, with relatively
low peak temperatures in both places. The inflection points of SARS
in Guangzhou and that in Beijing were around mid-April and May
10 when the temperature recovered significantly. Therefore, the
temperature cannot be excluded from factors affecting the inflection
point of SARS.

Attitude

The effect of infection prevention and control can be determined
by attitude. Groups and societies are composed of individuals which
is the most basic unit of the society. The attitude of individuals will
directly or indirectly affect groups and societies, and affect the
prevention and control of the epidemic. It is essential for every person
to be responsible, proactive, honest and cooperative in containing the
epidemic. Everyone in the society was involved in control of the source
of infection, the investigation into suspected cases, the observation
on persons in close contact with confirmed SARS patients, and in
maintaining environmental and personal hygiene and so on. During
the outbreak of SARS, CDCs and individuals made concerted efforts
to actively participated in disease control and strict disinfection.
Checkpoints were set up to check persons in close contact with
confirmed SARS patients, which played a positive role of blocking the
infection. Also, maintaining a good state of mind during the outbreak
of an epidemic, such as being prudent, peaceful, sensible, judicious,
will benefit both individuals and the society. Honesty and cooperation
are also beneficial to the combat against the epidemic. In the early
stage of SARS, the attitude of varied groups and individuals towards
epidemic prevention and control is inconsistent, yet it greatly changed
as the epidemic developed into the middle and late stage. Social groups,
organizations, communities became increasingly responsible, and the
fight against the epidemic has been reinforced significantly.

From SARS to Control of COVID-19
SARS and COVID-19

Chinese scientists isolated a new coronavirus, which was named
SARS-CoV-2, from clinical samples on January 7, 2020, and published

its gene sequence [11]. SARS-CoV-2 is a kind of coronavirus which
causes pathogenic pneumonia, and its routes and ways of transmission
and pathogenesis are similar as the SARS virus. On January 23, 2020,
a preliminary estimate of the virulence (R0) of SARS-CoV-2 published
by WHO was estimated between 1.4 to 2.5 which was close to that of
the SARS virus in the early stage in 2003 and that of HIN1 flu virus in
2009 [12]. Still, there are similarities and differences between them in
many ways, and our understanding of SARS-CoV-2 is far from enough.
In view of infection prevention and control and the clinical data, the
situation is more complicated and severe than expected. For example,
compared with the SARS virus, the transmission rate of SARS-CoV-2 in
the population is faster, and the range of transmission is broader; mild
and asymptomatic cases bring new difficult problems for containing
the pandemic; the source of the virus is still unclear, although recent
studies from research institutes such as South China Agricultural
University have shown that Manis pentadactyla is the potential
intermediate host of SARS-CoV-2; the transmission dynamics and the
full spectrum of SARS-CoV-2 are also unknown [13].

Enlightenment from SARS

SARS is both a lesson and a success in human history. For example,
a hint was gotten regarding the development and governance of the
country during a pandemic. Human beings should live harmoniously
with the nature, cherish the environment, protect the nature, and truly
achieve scientific, coordinated and sustainable development. In public
health crisis management, it is suggested that drawing up strategies
at a macro level, coordinating the overall situation, and further
planning and constructing public health, from hardware to software,
from system to mechanism, to achieve effective response. Promoting
health has become a very important issue in the social development.
It is an attention-grabbing project which concerns the well-being of
people. Relevant personnel training and supporting work must keep
up with new needs. Great efforts must be guaranteed to construct a
public health team and strengthen the capacity to provide public health
services.

Suggestions on Containing COVID-19

Effective intervention is the top priority: Human interventions
in the pandemic play a decisive role in the emergence of the inflection
point. Effective interventions include two main factors. First, social
mobilization, joint defense and control, collective actions, individual
responsibility are needed. Second, it is necessary to go all out to block
the transmission chain by establishing relevant organizations and
organizing personnel in each link to be responsible for the formulation
of action plans, coordination, and the implementation of inspection.
Importance must be further put in the prevention of the spread of
COVID-19 before people get back to work from isolation, which must
not be overlooked.

Scientific prevention is one of the effective countermeasures:
Scientific prevention can guarantee effective achievements in containing
an epidemic. The epidemiological data of SARS cases have shown that
SARS tends to belethal and highly contagious, and is more likely to occur
in urban areas and be affected by seasons and aggregation of people
[14-17]. These manifestations are directly correlated with the biological
characteristics of pathogenic coronaviruses, thus a comprehensive and
layered analysis is carried out to formulate corresponding strategies,
accelerate basic scientific research and prospective clinical research,
and establish a mutual connection between basic and clinical research,
including the recognition of the entire disease spectrum, so as to better
achieve scientific prevention and treatment of the epidemic [16].
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Aerosol and fecal-oral transmission have been intensively studied
and ascertained. The importance in clarifying this matter is due to the
COVID-19 outbreak. Besides, it is necessary to make people understand
varied transmission routes of COVID-19, which is conducive to better
prevention and control of the pandemic.

Experiences in controlling SARS in Beijing can be used as a
reference: A detailed analysis of the SARS epidemic in Beijing shows
that it has gone through five phases [18], importing, ascending,
peaking, descending and terminating. The distribution of onset time
are characterized by steep and rapid descending after the peak, which
is significantly different from that in Hong Kong and Guangzhou in
China, and that in Canada [19, 20]. Unlike common infectious diseases,
the transmission of SARS did not repeat after the peak, which justifies
the effective measures implemented in Beijing during the outbreak.
The experiences are replicable and significant. Beijing’s experiences
in controlling SARS, including the prevention of repeated outbreaks,
deserve to be thoroughly discussed, and scientific prevention and
control procedures and methods can be summarized and formulated.

The source of the infection should be controlled: The priority
should be given to the control of patients, the source of the COVID-19
pandemic, which is the key to infection prevention and control [21]. In
order to support the treatment, it is necessary to open special channels
for clinical trials of drugs and strive to find and apply effective drugs as
soon as possible. Remdesivir, a new drug, has proven effective in trials
in the United States [13], and a phase III clinical trial has been initiated
in Wuhan. Relevant departments should pay timely attention to it and
other new drugs in clinical trials. Chloroquine phosphate has shown
apparent efficacy in treatment of COVID-19 associated pneumonia in
clinical studies, and further follow-up is needed.

Super spreaders should be prevented and controlled: During
the SARS outbreak, the super spreaders had a very negative impact
on the prevention and control of the epidemic. The emergence of
super spreaders may be closely related to the infectiousness and
pathogenicity of strains of a virus. A total of 160 patients were infected
by a super spreader in Tianjin [20]. Yet Shandong reported that no one
was infected when no special protection was taken, although 26 people
were in contact with a super spreader [22]. It is of special significance
to analyze the causes of super spreaders, and deepen the understanding
of the characteristics of a virus and the law of evolution. At the same
time, it is necessary to guard against the emergence of super spreaders
of COVID-19.

Conclusion

Searches for relevant evidence

By searching PubMed, Cochrane Library, CNKI, CBM, etc.,
we found 11 systematic reviews and meta-analyses related to the
prevention and control of SARS and Middle East respiratory syndrome
(MERS). These studies show that there is evidence on the prevention
and treatment of SARS and MERS, such as real-time PCR tests for
etiological diagnosis, clinical treatment focusing on patients with
underlying diseases, and personal protective measures for health care
personnel such as personal protective equipment and guidelines for
operating procedure. However, there is barely any scientific evidence
on vaccines and clinical medication, such as randomized controlled
trials of and prospective studies on therapeutic drugs. It is suggested
that the clinical research on COVID-19 can focus on serum antibody
for neutralizing virus, the efficacy and safety of antiviral drugs, and the
reduction of pathological immune response in patients.

About the Inflection Point

The success of the combat against COVID-19 seems promising
based on SARS experiences. The inflection point of SARS emerged
in less than 70 days after the outbreak in Beijing, in about 5 months
in Guangdong, and in less than 6 months nationwide. The time in
which the inflection point of COVID-19 in Mainland China occurs is
expected to be less than that of SARS in 2003 based on the situation in
Beijing and other factors such as nationwide prevention, control and
social mobilization. The identification of the pathogen of COVID-19
took 3 months less than that of SARS in 2003. Chinese people willingly
minimize personnel contact and social activities as much as possible
considering the scale and flow of infected people in Wuhan, which may
be a positive and decisive factor in the fight against COVID-19.

Valuable Experiences Available

In the fight against SARS, we have gained valuable experiences
and a relatively complete implementation method. The reinforcement
of relevant laws also directly or indirectly affect key factors of the
prevention and control of the epidemic. All the previously mentioned
countermeasures are well applied in the prevention and control of
COVID-19, and the expected effects have been achieved. Enlightening
insights and suggestions will further help contain COVID-19.
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