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Coronaviruses have in the past been known to be the SARS-like coronaviruses have been isolated from Chinese

etiologic agents of mild upper respiratory infections in horseshoe bats, and may attach to and utilize the

humans, similar to the ubiquitous and relatively benign
“common cold”-type upper respiratory illnesses induced by
the human rhinoviruses in adults and children. Subsequent
to the severe acute respiratory syndrome (SARS) outbreak in
China 2003, and the Middle East respiratory syndrome
(MERS) outbreak in the Middle East in 2012, global
concerns regarding the pathogenicity and epidemic/pan-
demic potential of novel human coronaviruses began to
emerge, with some experts predicting that novel coronavi-
ruses could likely again cross the species barrier and present
humans with future pandemic-potential infections.[1] These
concerns have proven prescient with the emergence, late in
2019, of the 2019 coronavirus disease (COVID-19) or novel
coronavirus pneumonia.

A significantly large variety of coronavirus species cause a
diverse range of diseases in domesticated and wild
mammals and birds, and these animals may also be
carriers of and reservoirs for coronaviruses.[2] Six
coronavirus species had, before the January 8th, 2020,
been known to cause disease in humans. Four species are
endemic in human populations, and cause mild common
cold symptoms in immunocompetent humans. The two
remaining species, SARS-CoV and MERS-CoV, are
zoonotic in origin, and their infection of humans may
have fatal outcomes. 2019-nCoV is the seventh coronavi-
rus species that is now known to infect humans, is also
zoonotic in origin, and is the causative organism for the
current viral pneumonia epidemic in China.

Both SARS-CoV and MERS-CoV are believed to have
originated from bats, with common masked civets and
dromedary camels respectively being intermediary hosts.[3]
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angiotensin-converting enzyme 2 receptor in human lower
respiratory tract cells to gain entry into these cells, thus
facilitating transmission to, and initiating infection in,
humans.[4] The genomic sequence of 2019-nCoV is
strikingly similar to that of SARS-like coronaviruses found
in bats, and phylogenetic data from recent genomic studies
on bat-associated coronaviruses and 2019-nCoV suggest
that bats are the natural reservoir for coronaviruses in
general, and 2019-nCoV in particular.[5] It has been
postulated that the reservoir for 2019-nCoV is the
Chinese horseshoe bat, which is known to host SARS-like
coronaviruses. It is now hypothesized that one of the
reservoir coronavirus species in bats crossed the species
barrier to an intermediate mammal host (presumed to be
a masked civet) sold at the wet market at the epicenter of
the current epidemic, with subsequent mutation and
transmission to humans, initiating the present epidemic of
COVID-19.

It has been noted that the two previously known human
coronaviruses causing epidemic disease and spread, SARS-
CoV and MERS-CoV, had a relatively low rate of spread
from an individual infected patient (an index referred to as
its basic reproductive number- R°). The R° of SARS was
estimated to be around 3, meaning that on average, each
infected patient is presumed to spread the virus to three
other individuals.[6] It is currently estimated that the R° for
2019-nCoV is between 2.2 and 2.7.[6,7] However,
approximately 10% of individuals infected with SARS-
CoV andMERS-CoV were associated with a phenomenon
referred to as “super spreading,” associated with an R° >
10.[8] Wide transmission and spread of SARS-CoV and
MERS-CoV occurred to a large extent by means of super-
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spreading events.[8] Human super spreaders for 2019-
nCoV have not been identified thus far in limited

measures to ensure that this occurs should be imple-
mented by regulatory government authorities globally as
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epidemiological studies conducted in the past 6 weeks of
the outbreak.[6] However, clinicians and researchers
should be acutely aware of the likelihood for the potential
existence of such transmitters of 2019-nCoV infection in
the general population, and of the means to identify and
isolate such individuals expeditiously to prevent a
reduction of the current epidemic doubling time of
approximately 7 days, and to limit viral transmission
and spread.[7] A compelling mathematical modeling study
done by researchers at theHong Kong University indicates,
despite limitations to their study, that these figures may not
be a fair representation of the actual scale of the 2019-
nCoV outbreak in China. They estimated that the basic
reproductive number for 2019-nCoV was 2.68 (95%
confidence interval 2.47–2.86) and the epidemic doubling
time was 6.4 days (95% Confidence interval 5.8–7.1
days).[7] Ominously, a further mathematical model,
proposed by Tang et al,[9] suggests that the basic
reproductive number for 2019-nCoV might be as high
as 6.47.

The putative zoonotic origin of 2019-nCoV, and the
zoonotic origins of the SARS and MERS epidemics,
brings into sharp focus the existence of unregulated wet
markets in China, trading in live wild game, game meat,
and game products. Zoonotic origins for emerging viral
infections are not new, with acquired immunodeficiency
syndrome, Ebola, influenza viruses, SARS, MERS, and a
multitude of other viral illnesses all crossing the species
barrier and causing devastating illness in humans, at
enormous economic and human cost.[10] The presence
and availability of markets that trade in wild animals for
human consumption, and for purchase as pets, greatly
increases the potential for viral infections originating
from these reservoir animals to jump to human
populations. The complete ban on market trading and
sale of wild game meat in China on January 26th, 2020
will help prevent zoonotic transmission of 2019-nCoV in
the current epidemic and, to a certain degree, help prevent
emergence of new zoonotic infections. Further social and
cultural changes regarding wild game trading and
consumption is required in China and worldwide, to
prevent scenarios where regular emergence of zoonotic
infections becomes commonplace, with their inevitably
attendant economic and human costs. It is estimated that
the SARS epidemic cost the global economy approxi-
mately $ 54 billion in 2003 alone. The 2015 MERS
outbreak in the Republic of Korea resulted in a $ 2.6
billion loss for the South Korean tourism industry alone.
The 2014 outbreak of Ebola in Guinea, Liberia, and
Sierra Leone cost their already lean economies approxi-
mately $ 300 million. The human and economic costs of
the 2019-nCoV outbreak to the global economy will,
without doubt, be scrupulously studied after the present
outbreak ends, and the global economic costs will be
immense, and the human cost, agonizing. Each prevent-
able zoonotic outbreak costs the country of origin and the
world vast amounts of money and resources, and an
inestimable cost in human lives, and if emerging zoonotic
outbreaks can be prevented by severely limiting human
exposure to wild animals and their trade, then effective
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soon as it is practicable.

It is clearly apparent that the work done thus far in the
quest to contain the current 2019-nCoV outbreak is
massive, focused, and resolute. It is also abundantly
evident that a large quantum of work remains to be done
in order for the current public health effort to be
successful in containing the present outbreak. Managing
this requires international cooperation using traditional
and proven public health strategies that ultimately
succeeded in the SARS epidemic. It is, however,
inevitable that new zoonotic infections will emerge in
the future. It is, therefore, an urgent priority for local and
international health and wildlife regulatory authorities to
structure and implement robust control mechanisms that
effectively reduce human exposure to wild game meat
and their products. In contrast to Africa, the consump-
tion of wild game meat in Asia is not generally motivated
by poverty, hunger, or starvation. The common
motivations for the human consumption of wild game
meat in Asia are for their purported medicinal value, and
the supposed health-enhancing effects of certain varieties
of wild game meat, or their products. Specific rare and
exotic Asian and other international wild game and their
products, are also consumed and offered to guests and
influential persons in an effort to project status, prestige,
and wealth, depending on the rarity of the animal
involved. There is also the existence of wildlife trafficking
between Asia and other regions of the world, which has
created an international supply and demand chain, with
savvy wildlife entrepreneurs marketing wild game meat
and products as “traditional specialties,” in their effort to
boost sales. The existence of local and international
wildlife trade for meat and animal products needs urgent
and decisive change. It is fervently hoped that the
steadfast efforts by China, in partnership with the
international community, will reap positive results with
respect to 2019-nCoV control in the future weeks and
months. Additionally, urgent international attention to
and curtailment of the hitherto unregulated and
commonplace trade in wild game, meat and products
is essential if a repeat of the human and economic loss,
and public fear and social disruption wreaked by the
current 2019-nCoV outbreak is to be avoided in the
future.

Funding
This work was supported by a grant from the Chongqing
Special Research Project for Prevention and Control of
Novel Coronavirus Pneumonia (No. cstc2020jscx-
fyzx0074).

Conflicts of interest
None.
Rodriguez R, et al. Efficient replication of the novel human

http://www.cmj.org


betacoronavirus EMC on primary human epithelium highlights its
zoonotic potential. mBio 2013;4:e00611–e00612. doi: 10.1128/

7. Wu JT, Leung LKGM. Nowcasting and forecasting the potential
domestic and international spread of the 2019-nCoV outbreak

Chinese Medical Journal 2020;133(9) www.cmj.org
mBio.00611-12.
2. Gong SR, Bao LL. The battle against SARS andMERS coronaviruses:

reservoirs and animal models. Animal Model Exp Med 2018;1:125–
133. doi: 10.1002/ame2.12017.

3. Huang C,Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features
of patients infected with 2019 novel coronavirus in Wuhan, China.
Lancet 2020;395:497–506. doi: 10.1016/S0140-6736(20)30183-5.

4. GeXY,Li JL,YangXL,ChmuraAA,ZhuG,Epstein JH, et al. Isolation
and characterizationofabatSARS-like coronavirus thatuses theACE2
receptor. Nature 2013;503:535–538. doi: 10.1038/nature12711.

5. Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic
characterisation and epidemiology of 2019 novel coronavirus:
implications for virus origins and receptor binding. Lancet
2020;395:565–574. doi: 10.1016/S0140-6736(20)30251-8.

6. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early
transmission dynamics in Wuhan, China, of novel coronavirus-
infected pneumonia. N Engl J Med 2020;382:1199–1207. doi:
10.1056/NEJMoa2001316.
1120
originating in Wuhan, China: a modelling study. Lancet
2020;395:689–697. doi: 10.1016/S0140-6736(20)30260-9.

8. Wong G, Liu W, Liu Y, Zhou B, Bi Y, Gao GF. MERS, SARS, and
Ebola: the role of super-spreaders in infectious disease. Cell Host
Microbe 2015;18:398–401. doi: 10.1016/j.chom.2015.09.013.

9. Tang B,WangX, Li Q, Bragazzi NL, Tang S, XiaoY, et al. Estimation
of the transmission risk of the 2019-nCoV and its implication for
public health interventions. J Clin Med 2020;9:462. doi: 10.3390/
jcm9020462.

10. Joo H, Maskery BA, Berro AD, Rotz LD, Lee Y-K, Brown CM.
Economic impact of the 2015 MERS outbreak on the Republic of
Korea’s tourism-related industries. Health Security 2019;17:100–
108. doi: 10.1089/hs.2018.0115.

How to cite this article:Harypursat V, Chen YK. Six weeks into the 2019
coronavirus disease outbreak: it is time to consider strategies to impede
the emergence of new zoonotic infections. Chin Med J 2020;133:1118–
1120. doi: 10.1097/CM9.0000000000000760

http://www.cmj.org

	Six weeks into the 2019 coronavirus disease outbreak: it is time to consider strategies to impede the emergence of new zoonotic infections
	Funding
	Conflicts of interest
	References


