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Abstract
Prevention of high-risk human-wildlife and human-human interactions, which can accelerate the 
occurrence of future outbreaks, epidemics or pandemics, requires global efforts. these efforts should 
focus on reducing the risk of contact with wildlife, pre-outbreak surveillance of wildlife and high-risk 
people, improvement of wildlife trade biosafety, and learning lessons from the previous attacks. 
international collaborations, building on the experiences learnt during facing the attacks by severe 
acute respiratory syndrome-coronavirus (SAR-Cov), Middle east respiratory syndrome-coronavirus 
(MeRS-Cov) and severe acute respiratory syndrome coronavirus-2 (SARS-Cov-2), will accelerate 
implementation of novel anti-viral prevention and control measures to avoid occurrence of such 
devastating viral outbreaks, epidemics and pandemics in the future.
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iNtROduCtiON
 The current pandemic of the novel 
coronavirus, ‘2019-nCoV,’ that started in China 
(Wuhan, December 27, 2019), has highlighted 
our continued global susceptibility to epidemics 
and pandemics. The International Committee 
on Taxonomy of Viruses named it ‘the severe 
acute respiratory syndrome coronavirus-2 (SARS-
CoV-2)’ and the disease referred to as ‘coronavirus 
disease-19 (COVID-19).’ The majority of the early 
cases started in a seafood market and were related 
to wildlife. This virus seems to originate from bats 
and appeared in the wildlife market by animals 
which represented the intermediate hosts of 
this virus and further spread by interaction with 
humans1.
 Chinese scientists detected this new 
syndrome, isolated its causative virus, and 
reported the viral genetic sequence to the 
world within two weeks2. However, even with 
these efforts, this novel virus has rapidly spread 
through infected persons traveling within China 
and internationally. The economy of China has 
expanded after the end of the severe acute 
respiratory syndrome - coronavirus (SARS-CoV) 
epidemic in 2003, and many people became 
wealthier, resulting in increased domestic and 
international travel. Furthermore, as part of 
China’s expansion of trade and business, there 
has been an upsurge in travel between China and 
African countries, the New World, and Southeast 
Asia. This generally clarifies why the virus was able 
to spread out of China much more rapidly than 
SARS-CoV, which needed more than two months 
to reach Hong Kong, and then other areas of the 
world3. China, Southeast Asia, sub-Saharan Africa, 
South Asia, and Latin America are high-risk areas 
for outbreaks4. 
 At this time, four key steps are mandatory 
for reducing the risk of future outbreaks, epidemics 
and pandemics similar to those resulting from the 
SARS-CoV and SARS-CoV-2:
Reduction in contact risk with wildlife
 Wildlife trade has played a key role in 
the worldwide appearance of SARS-CoV-2 and 
many other fatal pathogens (e.g., SARS-CoV in 
China, Ebola in Africa, and monkeypox in the 
USA, and salmonellosis in Europe and the USA). In 
addition, wildlife trade is a major risk for exposing 

people to many pathogens that have not yet 
been discovered, leading to the next potential 
outbreak. This makes wildlife trade an important 
target for prevention and control policies to avoid 
forthcoming epidemics and pandemics5. 
 Reducing the contact risk with wildlife 
is not an easy task and it is challenging to modify 
behaviors, which are influenced by local traditions 
and culture. Furthermore, the consumption of 
rare expensive wildlife products is considered an 
indicator of wealth. Modifying these traditional 
and cultural habits requires time; however, 
data from behavioral questionnaires suggest a 
reduction in wildlife consumption in younger 
generations6. 
Pre-outbreak surveillance strategy of wildlife and 
at-risk people for high-risk viruses
 In China, there are many coronaviruses 
in the wildlife that represent a major potential 
source of human infection. In addition, thousands 
of other coronaviruses in bats all over Southeast 
Asia are estimated to have epidemic and pandemic 
potential. It is necessary for scientists in these 
high-risk countries to detect these viruses, catalog 
them, develop a reference library for rapid viral 
diagnosis, and try to use effective vaccines and 
therapeutic drugs against them7.
 People frequently contacting wild or 
domestic animals during their work, and patients 
suffering from influenza-like illness or acute 
respiratory infection with unknown cause should 
be included in a surveillance program designed 
by local public health authorities, as a cost-
effective system to detect human infection by 
novel viruses8. This surveillance program can be 
synchronized with many sectors of healthcare, 
public health, forestry, agriculture, and research 
institutions to implement sample collection and 
testing of wildlife, domestic animals, and people. 
Evidence-based policies to decrease risks should 
then be planned and implemented in societies 
where viral spillover is detected9.
improvement of wildlife trade biosafety 
 The biosafety of  markets  needs 
improvement in the context of the source animals 
traded, sanitation and hygiene facilities, and 
regulations. During the outbreak, wildlife trade 
must be temporarily banned in some provinces, 
and/or nationally. Farmed animals represent 
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a lower risk than wild animals in the regard. 
However, routine veterinary care and disease 
surveillance at the farms and during transport to 
markets must be improved5. 
learning lessons from previous outbreaks, 
epidemics and pandemics
 The lessons learnt from facing SARS-CoV, 
Middle East respiratory syndrome- coronavirus 
(MERS-CoV), and SARS-CoV-2 attacks can provide 
valuable insight into an ideal way to handle similar 
attacks in the future. These include preventing 
direct contact with suspected animal reservoirs, 
proper hand hygiene, isolation of suspected 
individuals, and isolation of infected patients in a 
negative pressure room. The rapid sharing of viral 
genetic sequences will lead to faster diagnosis 
on a global scale. Transparency must be present 
between governments and the public, which in 
turn will limit the rapid viral spread. Precautionary 
measures to reduce the risk of importing of a 
novel infectious virus must be adhered to by 
airport authorities around the globe. Screening 
of air passengers coming from high-risk areas and 
reporting of patients with respiratory symptoms 
to the authorities are obligatory for containing the 
rapid spread of cases. After further investigation, 
travelers that fit a novel virus case definition must 
be sent to local hospitals for further management. 
However, this may be difficult because of the 
asymptomatic nature of many cases. Moreover, 
airport authorities must display alerts about the 
clinical picture of the novel virus and its preventive 
measures to be followed globally by travelers 10.
 The lessons learnt during SAR-CoV and 
MERS-CoV vaccine development trials indicate 
that several approaches can be tried during SARS-
CoV-2 vaccine development, but we should wait 
not less than six months after starting clinical 
trials in humans. Meaning that, this prospective 
vaccine could come too late to affect the early 
waves of the attack and might be beneficial only 
against the post-pandemic waves or if SARS-CoV-2 
remains as a seasonal virus. Nowadays might 
be the best period to think through investing in 
vaccines against emerging viruses using out-of-the-
box novel approaches involving well-developed 
emergency plans that can be activated in the event 
of new emerging viruses to allow development, 
testing, production and distribution of vaccines 

swiftly within few weeks, not months or years. 
One approach is to develop broadly protective 
vaccine covering all coronaviruses or at least beta 
coronaviruses11. This approach is enduring against 
influenza viruses12.  An alternative but challenging 
approach would be the surveillance in the 
animal reservoirs to isolate the highly suspected 
viruses that are likely to cause human respiratory 
diseases with the potential to cause pandemics. 
Vaccines depending on using these viral isolates, 
could be produced and tested in animals to 
determine their protection mechanisms. At 
this moment, these vaccines could be ready to 
move to the stages of clinical trials in humans as 
soon as needed. These expensive out-of-the-box 
approaches require global vision and political will 
as well as harmonization between governments, 
pharmaceutical companies and the World Health 
Organization (WHO) to avoid the harmful effects 
of such emerging viruses on the global populations 
as well as the global economy if reaching the 
pandemic stage11.

CONCluSiON
 Expanding human activities on a global 
scale has led to an exponential upsurge in the 
rate of human–animal contact and the possibility 
of novel pandemics are expected to be more 
frequent and devastating in the future. Facing the 
risk of future epidemics and pandemics requires 
global efforts. More research and collaboration 
among scientists from all over the world should 
be directed towards the development of effective 
methods for pre-outbreak surveillance to predict 
the disease with early and timely diagnosis and 
treatment of suspected cases to reduce morbidity 
and mortality. Novel anti-viral prevention and 
control measures are urgently needed to avoid 
occurrence of such fatal outbreaks, epidemics 
or pandemics in the future by building on the 
experiences learnt during facing SAR-CoV, MERS-
CoV and SARS-CoV-2 attacks.
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