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During the 2013–2016 Ebola epidemic in West Africa, there
was a special team as part of an international effort working
in field. This was the Chinese aid team deployed to West
Africa as a multidisciplinary group composed of experienced
virologists, epidemiologists and physicians. As part of an in-
ternational effort, they participated in the control of Ebola
virus disease from the very beginning until the end of the
outbreak, and currently retain a team in West Africa to pre-
vent any subsequent flare-ups. Based out of a state-of-the-
art biosafety level III (BSL-3) lab in Sierra Leone, tens of
thousands of suspected Ebola specimens were tested during
the epidemic. This marked the first time that China has de-
ployed public health specialists to countries outside of Asia to
combat infectious disease outbreaks (Zhang and Gao, 2015;
Gao and Feng, 2014).
Let us rewind to the situation in China during 2003. The

outbreak of severe acute respiratory syndrome (SARS) at
that time had wrought havoc on the society and economy of
China, with over 7,000 infected cases in Hong Kong, Macau
and mainland China combined. However, a potential positive
is that this tragedy has highlighted the urgent need to control
newly emerging and re-emerging infectious diseases, which
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poses a great threat to human health (Yang et al., 2017).
Since the conquer of SARS-CoV (Feng and Gao, 2007),
prevention and emergency systems against infectious disease
outbreaks in China have been greatly improved. To achieve
these objectives, the Chinese government had devised a
long-term plan and systematically implemented the details
step-by-step. A large number of grants were provided with
priority focus on funding infectious disease surveillance,
basic research and the development of medical counter-
measures, such as “The Control and Prevention of AIDS,
Hepatitis and other Major Infectious Diseases” as one of the
Major Special Projects for Science and Technology since
2008, with over billions of yuan as cumulative funding thus
far.
Through the implementation of these strategies, the largest

network in the world for surveillance of a diverse spec-
trum of emerging pathogens was established. The network
consists of over 800 laboratories with different hierarchical
levels from national to provincial reference laboratories, as
well as sentinel hospitals. Efforts involve the integration of
rapid diagnostics in the clinic/laboratory and epidemiolog-
ical investigations in the field, constituting a multi-faceted
approach to limit the negative impacts of infectious disease
outbreaks (Editorial, 2013). Early-warning, prevention of
pathogen spread and prompt clinical treatment are the key
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characteristics of this coordinated, nation-wide disease con-
trol strategy in China. This is reflected through following two
common features related to collaboration and innovation: (i)
The surveillance system collected complementary data from
different institutes/laboratories covering health, agriculture,
military, universities and hospitals. (ii) The system is based
on a three-tier system (national-provincial-municipal), cov-
ering all districts in China and allowing for the surveillance
of pathogens with regional specificities.
This surveillance system has been used repeatedly in the

years since to promptly combat outbreaks and/or imported
cases of avian influenza virus (H1N1/H5N1/H5N6/H7N9),
Zika virus, Yellow Fever virus, Rift Valley Fever virus,
MERS-CoV, into China (Wang et al., 2015; Liu et al., 2017;
Li et al., 2013; Chen et al., 2016a; Chen et al., 2016b). Over
the past decade, the fight against infectious disease outbreaks
in China has transitioned from a passive to a proactive
approach, and these efforts have played a major role in en-
suring that SARS-CoV outbreak of 2003-04 remains the last
widespread epidemic in China to date. In particular, during
the H7N9 avian influenza virus epidemic, different institutes
under the Task Force of Joint Prevention and Control System
responded well to the outbreak, drastically limiting the num-
ber of cases and deaths, and has been referred by the World
Health Organization (WHO) as a model for the management
of emerging diseases (Editorial, 2013).
Additionally, advances in basic research have been

achieved in the rapid identification of novel emerging
pathogens, characterization of the evolution, structural bi-
ology and development of vaccines/antimicrobials. This
is evidenced by progress made with recent outbreaks
of severe fever with thrombocytopenia syndrome virus
(SFTSV), H7N9 influenza virus and Streptococcus suis in
China (Li et al., 2013; Gao et al., 2013; Yu et al., 2011;
Tang et al., 2006). Viruses with potential capability for
interspecies transmission have been identified among wild
animals, providing pivotal references for the early-warning
of emerging pathogens (Shi et al, 2016; Huang et al., 2016).
Other advances include the observation that H5N1 influenza
virus is also lethal to wild migratory birds; contradicting a
previously held belief these species are only the reservoir
host of influenza viruses (Liu et al., 2005). In 2009, a vac-
cine against pandemic H1N1 influenza virus was developed
within months (Zhu et al., 2009). The molecular basis of
intra- and interspecies transmission for a number of highly
pathogenic viruses including H5N1, H7N9, MERS-CoV and
Ebola virus was clearly visualized through X-ray crystallog-
raphy (Wang et al., 2016a; Lu et al., 2013; Shi et al., 2013;
Zhang et al., 2013). Mechanisms of action with small
molecular drugs/monoclonal antibodies against their spe-
cific viral targets have also been elucidated in the case of
Zika or influenza (Wang et al., 2016b; Wu et al., 2015a;
Wu et al., 2015b), allowing for the design of improved an-

tiviral compounds in the future. During this process, the next
generation of core talents and young scientists has gained
valuable experience and hands-on training, ensuring efforts
for the control and prevention against emerging infectious
diseases can be sustained in the long term.
The progress made since 2003–2004 has not only allowed

China to effectively combat infectious disease outbreaks
within its own borders, but also to export their expertise
and experiences during global public health crises. Fast-for-
warding back to the 2013–2016 Ebola epidemic, hundreds
of health care workers including physicians, epidemiologists
and public health experts were deployed to West Africa to
support diagnostic work, treatment of confirmed/suspect
cases and provide training to local health specialists as well
as education to the general population. Clinical trials for an
adenovirus-vectored Ebola vaccine, developed by institutes
from China, were carried out in mainland China as well as
Sierra Leone (Zhu et al., 2017), and constitute one of the
most promising Ebola vaccine candidates.
The Sierra Leone-China Friendship Biological Safety

Laboratory was newly built in Jui, Freetown, with financial
support from the Chinese government. This is the first and
currently only state-of-the-art fixed BSL-3 laboratory in
West Africa (Liu, 2016). In recognition of the contributions
made by the laboratory, the Ministry of Health and Sanitation
of Sierra Leone designated the laboratory in June 2016 as
the “National Reference Laboratory for Viral Hemorrhagic
Fevers” and the “National Training Center for Virus De-
tection and Biosafety”. Currently, the Chinese Center for
Diseases Control and Prevention (China CDC) team collab-
orates with local specialists to perform routine laboratory
testing and scientific research on any circulating infectious
diseases in Sierra Leone.
New techniques based on the most recent innovations to

control and prevent emerging infectious diseases will be con-
tinuously incorporated into the surveillance system, strength-
ening the development of new techniques on pathogen identi-
fication, surveillance and early-warning, emergency vaccine
development/clinical treatment, and animal models for test-
ing of medical countermeasures. The objective is to con-
trol any outbreaks during the initial stages using multiple ap-
proaches, thereby minimizing the impact on the economy and
social development. The implementation and success of these
strategies in China provides a refreshing and alternative refer-
ence for the global collaborative efforts against public health
crises.
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