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MERS in South Korea
and China: a potential
outbreak threat?
First reported in September, 2012,
human infections with Middle East
respiratory syndrome coronavirus
(MERS-CoV) can result in severe
respiratory disease, characterised
by life-threatening pneumonia and
renal failure.1 Countries with primary
infections of MERS-CoV are located
in the Middle East, but cases have
been occasionally exported in other
countries (ﬁgure). Human-to-human
infections of MERS-CoV are rare2 and
conﬁrmed cases are usually traced back
to contact with camels, an intermediate
host species for MERS-CoV.3
As of May 24, 2015, worldwide, a
total of 1134 cases and 427 deaths
(case fatality rate 37·7%) have been
reported, according to WHO.4 There is
no approved vaccine or treatment.
On May 11, 2015, a 68-year-old male
in South Korea developed symptoms
and sought medical care at a clinic
between May 12–15, before admittance
into hospital on May 15. 4 The
patient had been travelling between
April 18–May 3 through Bahrain, the

United Arab Emirates, Saudi Arabia,
and Qatar. He was asymptomatic
upon return to South Korea on May 4,
but tested positive for MERS-CoV on
May 20, along with two additional
cases: his 64-year-old wife, and a
76-year-old male who was a fellow
patient.4 Concerns of further MERSCoV spread were confirmed when a
71-year-old male fellow patient, the
daughter of the 76-year-old case, and
two medical staﬀ developed symptoms
and were diagnosed with MERS-CoV
infection (appendix). As of May 29,
2015, South Korea has 12 laboratoryconfirmed cases of MERS-CoV, and
more than 120 additional contacts
under surveillance.5
On May 28, a 44-year-old male
traveller from South Korea to Huizhou,
China was admitted into hospital.
MERS-CoV infection was conﬁrmed on
May 29, marking the ﬁrst laboratoryconfirmed case in China (appendix),
and the patient was immediately put
in isolation. This patient was the son of
the 76-year-old South Korean patient.
He had visited his father in the hospital
on May 16, developed symptoms on
May 21,6 and travelled to Hong Kong by
plane on May 26 before arriving by road
into mainland China via Shenzhen.6 In

response, the Chinese health authorities
promptly placed 38 high-risk contacts
under surveillance, but it is not known
whether additional contacts exist and
further MERS-CoV infections in China
remains a possibility.
This series of events highlighted
issues with the current surveillance
system put in place to prevent the
importation of infectious diseases. The
diagnosis for MERS-CoV infection was
made on May 20 for the 76-year-old
patient. His 44-year-old son should
have been monitored as a close contact
of the laboratory-conﬁrmed case, with
provisional quarantine and testing
upon development of symptoms and
isolation upon a positive diagnosis.
Such a high-risk case should not be
travelling until after the incubation
period, which is between 2–15 days for
MERS-CoV.2 Non-compliance by the
patient regarding travel advice likely
contributed to this scenario.5
These events serve as a timely
reminder that natural geographical
barriers against pathogens can now
be easily overcome through trade and
travel, and marks the ﬁrst MERS-CoV
import case that did not come
directly from the Middle East. These
developments are worrisome given

Figure: Imported MERS-CoV human cases and aﬀected countries
Countries aﬀected by MERS-CoV are shown in red, including the recent cases in South Korea and China. Arrows show MERS-CoV importations. Red arrows show the
recent importation of MERS-CoV in South Korea and China. Countries involved in the importation of MERS-CoV in South Korea and China are shown in dark red.
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that Hong Kong airport is a major
international transport hub, and thus
any potential infections can travel
worldwide in a short time.
After dealing with several pandemic
threats over the past 15 years, notably
severe acute respiratory syndrome
coronavirus (SARS-CoV) in 2003,
H1N1 influenza in 2009, and Ebola
virus in 2014–15, authorities now have
ample experience in outbreak response
compared with past years. In addition
to the need for increased vigilance
from health authorities, compliance
by the public is crucial for the
eﬀective implementation of outbreak
responses. Everyone is responsible
for upholding the principles of public
health, and must play their part to
minimise the chances of disease
transmission across borders.
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Favipiravir—a
prophylactic treatment
for Ebola contacts?
Since the Ebola outbreak began in
March, 2014, 25 178 cases of Ebola
have been reported. 1 To control
spread of Ebola in west African
communities, vaccination campaigns
have been proposed. However,
the efficacy of candidate Ebola
vaccines for primary prevention
has not been proven.2 Furthermore,
in communities in which Ebola
transmission might be ongoing,
an important question is: how will
such a vaccination be perceived
if a vaccinated person develops
Ebola? Such a scenario is possible
in people who contract Ebola virus
before vaccination. If a person is
infected with Ebola virus before
vaccination, the vaccine might
have a post-exposure prophylactic
effect. However, how effective this
prophylaxis might be is unknown.2
Moreover, if someone is infected
more than 48 h before vaccination,
the post-exposure prophylactic eﬀect
is likely to be insuﬃcient, leading to
possible development of Ebola after
vaccination. This scenario is likely
to result in serious issues relating to
community trust and acceptance of
an Ebola vaccine. 3 How to exclude
Ebola among people presenting with
post-vaccination fever is also an
issue.2
We make a case for the study of
favipiravir (Toyama Chemical, Japan),
administered as directly observed
therapy for contacts of patients
with Ebola. Favipiravir has increased
benefit in patients with low Ebola
viraemia compared with patients
with high viraemia. 4 As such, this
drug could have a post-exposure
prophylactic effect among recently
infected contacts and a pre-exposure
prophylactic eﬀect among contacts
exposed to, but not yet infected by,
Ebola virus. Additionally, fever has
not been reported as a side-effect

of favipiravir (ClinicalTrials.gov,
NCT02329054). Furthermore, oral
administration of prophylactic
favipiravir gives people the choice
to interrupt treatment if wanted.
Additional effects of prophylactic
favipiravir might include increased
openness of communities to use
alert systems and to support contact
tracing services (ie, contacts might
be receptive to daily follow-up
visits). Finally, to reduce incidence
of malaria, prophylactic artesunateamodiaquine could be administered
to the contacts of patients with
Ebola. One disadvantage of proposed
favipiravir prophylaxis might be the
need to exclude pregnant women.
To mitigate this problem, pregnancy
tests could be included as a routine
part of the favipiravir prophylaxis
package. Finally, prophylactic
favipiravir could be field tested by
measurement of incidence of Ebola
among contacts of patients with
Ebola before and after favipiravir is
introduced.
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