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2015 MERS outbreak in Korea: hospital-to-hospital transmission
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The distinct characteristic of the Middle East Respiratory Syndrome (MERS) outbreak in South Korea is that it 
not only involves intra-hospital transmission, but it also involves hospital-to-hospital transmission. It has been 
the largest MERS outbreak outside the Middle East, with 186 confirmed cases and, among them, 36 fatal cases 
as of July 26, 2015. All confirmed cases are suspected to be hospital-acquired infections except one case of 
household transmission and two cases still undergoing examination. The Korean health care system has been 
the major factor shaping the unique characteristics of the outbreak. Taking this as an opportunity, the Korean 
government should carefully assess the fundamental problems of the vulnerability to hospital infection and 
make short- as well as long-term plans for countermeasures. In addition, it is hoped that this journal, Epidemi-
ology and Health, becomes a place where various topics regarding MERS can be discussed and shared.
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INTRODUCTION 

The Middle East Respiratory Syndrome Coronavirus (MERS-
CoV) is an RNA virus in the family of Coronaviridae, which 
was first reported in Saudi Arabia [1]. Information on the mode 
of transmission of the virus remains limited at the moment. Fur
thermore, there is no effective medication or vaccine against 
MERS, and it shows a high case fatality rate of 40% [2-4]. 

It was May 20, 2015 when the first MERS patient was con-
firmed in Korea. As of July 26, within approximately two months, 
186 cases have been confirmed, including 36 deaths and 138 
completely recovered cases. Among the remaining 12 patients 
still under treatment, 9 are in stable condition but 3 are unstable. 
Currently, there are only one person in quarantine, and 16,692 
people have been released [5]. Hospital-to-hospital transmission 
occurred in 17 hospitals, all of which originated in one hospital. 

Characteristics of confirmed cases
Out of the 186 confirmed cases as of July 26, 2015, 111 were 

male and 75 were female, and the confirmed cases occurred 
most in those in their 50s among males and in those in their 
60s among females. One male patient was in the 10 to 19 age 
range. Out of 186 confirmed cases reported, 28 were first gen-
eration cases (15.1%) infected by the index case, 125 second 
generation cases (67.2%), and 32 third generation cases (17.2%). 
In two additional cases, the modes of infection are not certain 
yet. There are 82 cases (44%) who were admitted (or treated) 
in the same hospital with a confirmed case, 71 cases (38%) who 
are family members, health care aides, or visitors, and 31 cases 
(17%) who are medical staff.

The number of confirmed cases associated with each hospital 
that has been affected by the outbreak are as follows: 36 cases 
(19.4%) originated at Pyeongtaek St. Mary’s Hospital where 
the outbreak was started by the index case, 91 cases (48.9%) at 
Samsung Medical Center by the 14th confirmed case who was 
infected at Pyeongtaek St. Mary’s Hospital, and 25 cases (13.4%) 
at Daecheong Hospital and Konyang University Hospital by 
the 16th confirmed case who was also infected at Pyeongtaek 
St. Mary’s Hospital. Furthermore, 11 cases (5.9%) at KunKuk 
University Medical Center, Kyung Hee University Hospital and 
ambulance are quaternary cases who were infected by the 76th 
confirmed case, who was infected at Samsung Medical Center 
by the 14th confirmed case. Twenty additional cases were dis-
tributed among 11 other hospitals or ambulance (Figure 1).
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Among the confirmed cases, 77 patients (41%) had underly-
ing diseases, and the most common initial symptoms included 
fever (93.5%), followed by cough (41.4%), myalgia (25.9%), 
sputum (18.8%), diarrhea (11.8%), shortness of breath (7.5%), 
and nausea and vomiting (7.5%).

Characteristics of deaths
Up until July 26, 36 cases had died out of 186, marking a case 

fatality rate of 19.4.%, but when the 12 cases under treatment 
are excluded from denominator, the case fatality rate becomes 
20.7%. The case fatality rate was 29.3% among patients, 15.5% 
among family members, health care aides, or visitors, and 3.2% 
among medical staff. Among the medical staff, the death case 
was a 70 years old male driver of an ambulance. The case fatali-
ty rate was 21.6% among males, 16.0% among females, 77.8% 
among those in their 80s or beyond, 36.7% in those in their 
70s, 30.6% in those in their 60s, 14.6% in those in their 50s, 
and 3.3% in patients in their 40s. Out of 77 patients with un-
derlying diseases, 26 patients (33.8%) died, and out of 109 pa-
tients without underlying diseases, 10 patients (9.2%) died.

Epidemiological characteristics
The incubation period, that is, the duration from the midpoint 

of the exposure to the symptom onset, was 6.5 days (median; 
range, 2 to 16 days). The median time from symptom onset to 
confirmation was 5 days (0 to 17 days), that from symptom on-
set to death was 13 days (1 to 41 days), and that from symp-
tom onset to discharge from the hospital was 20 days (8 to 41 
days).

Characteristics of the outbreak
The MERS outbreak in Korea can be characterized by intra-

hospital transmission as well as hospital-to-hospital transmis-
sion due to movement of cases from one hospital to another. 
Out of 186 cases, the majority are hospital-acquired infections: 
Only one patient is suspected of household transmission, and 
for two patients, the modes of transmission are still under ex-
amination. Among the latter two, one case is suspected to have 
been a community acquired infection by an unknown route. 
Specifically, the 1st generation cases infected by the index case, 
the 2nd generation cases infected by three of the 1st generation 
cases, and the 3rd generation cases infected by one of the 2nd 

Figure 1. Epidemic curve. (A) Onset or confirmed date for Middle East Respiratory Syndrome and (B) distribution of hospitals and locations 
where patients infected (number of each box means patient number) in South Korea (11 May to 4 July, 2015). 
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generation cases comprise 87.6% of the total confirmed cases. 
This is similar to the main mode of transmission of the patients 
reported in Saudi Arabia in 2014, which involved super-spread-
ers and nosocomial transmission [6]. Specifically, the majority 
of people who transmitted the infection to many other people 
had close contact with the patients at the hospital after their 
pneumonia had progressed [7].

Based on this fact, the most important intervention for pre-
venting the spread of the disease is to identify patients who show 
initial symptoms early on and to provide treatment in isolation 
before they progress to a severe status. 

Causes of the outbreak
The large-scale infection of MERS in Korea is due to intra-

hospital infection as well as hospital-to-hospital transmission. 
The reason that the MERS-infected patients at the Pyeongtaek 
St. Mary’s Hospital were not controlled and they could visit 
many different hospitals is because when the index case was 
confirmed on May 20, the people considered to be close con-
tacts who needed to be quarantined were limited only to the 
patients and the families in the same hospital room and the 
medical staff who interacted with them. This was noticed only 
after another confirmed case was identified in another hospital 
room on May 28. However, this was already after some infect-
ed cases moved to other hospitals without having been informed 
about MERS. The initial criteria for quarantine was limited to 
only close contacts,—of being within two meters for more than 
an hour—, and casual contacts, —of being within the contami-
nated environments from confirmed case—, were not included. 
However both contacts should be in quarantine based on Ko-
rea Centers for Disease Control and Prevention guidelines [8]. 
In addition, the base causes of the spread of infection by the 
MERS infected patients as they moved throughout the country 
are associated with the Korean health care system, which is 
vulnerable to hospital-acquired infection, as well as with the 
cultural characteristics of Korea. Specifically, first of all, all Ko-
rean citizens are able to receive medical treatment at a relative-
ly low cost through the nationwide health insurance system. 
However, in order to reduce costs, more than 50% of hospital 
rooms have more than 4 beds per room, and the family mem-
bers of the patients are responsible for providing some care for 
the patients. Thus, hospital rooms are always crowded with pa-
tients as well as their families or privately hired health care aides 
taking care of the patients. Secondly, the Korean health care 
delivery system is very loose, in that patients themselves can 
pick and choose the hospitals that they want to visit. In order 
to visit tertiary general hospital after primary health care, a re-
ferral slip by a doctor is required, but one can be directly treat-
ed or admitted to tertiary hospitals without the referral slip if a 
patient visits the emergency room first. Therefore, many patients 

go directly to the emergency room in order to be treated at large 
tertiary hospitals. Thirdly, except for drug utilization reviews, 
which provide a comprehensive review of patients’ prescription 
and medication data to prevent duplicated drug prescriptions, 
information regarding patients’ past disease history, response to 
certain medications, or the results of examinations are not shared 
between hospitals. Finally, it is a Korean custom to pay a visit 
to patients in the hospital out of a sense of duty; thus many visi-
tors come to hospitals. This is another factor that causes crowd-
ing in hospitals. 

Plan for future countermeasures
The current MERS countermeasure plan provides quarantine 

criteria without considering the differences between hospital-
acquired infection and community-acquired infection. While 
the current revised guideline seems appropriate in the case of 
community-acquired infection, it is necessary to use broader 
criteria for quarantine in the case of hospital-acquired infection 
[9]. The response to new infectious disease cannot always be 
perfect. However, it is possible to minimize the damage if we 
do our best to prepare for the situation. The uncontrollable spread 
of the outbreak due to the failures of initial epidemiologic in-
vestigation and preventive measures as well as the characteris-
tics of the Korean health care system have many important im-
plications. Many experts and organizations are proposing vari-
ous solutions, and the government, after accepting these sug-
gestions, has started to assess of the entire health care system. 
However, we must address the root cause rather than providing 
temporary solutions. In addition, a number of varying lines of 
research will be conducted based on the experience of the MERS 
outbreak. The journal Epidemiology and Health is planning to 
create a separate section dedicated to the MERS outbreak so 
that related studies can be easily accessible and readily avail-
able to researchers around the world. We welcome submissions 
on topics related to MERS. 
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SUPPLEMENTARY MATERIAL

Supplementary material (Korean version) is available at http://
www.e-epih.org/.
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