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Middle East respiratory syndrome (MERS) is mainly transmitted
via droplet and contact routes [1]. Therefore, only close con-

tact within 3–6 feet from an infected patient for a long time has
been believed to be needed for transmission, except in the case
of aerosol-generating procedures [2]. However, data on the

minimal requirements regarding close contact and length of
contact are limited. We describe an investigation of the noso-

comial transmission of MERS among healthcare workers
(HCWs) exposed to a fatally ill index patient with MERS during

his 27-min stay in the emergency department.
On 26 May 2015, a severely ill patient who had not been

classified as a close contact with the first MERS-confirmed
patient was transferred from a hospital in Gyeonggi Province,

the first epidemiological hot spot hospital in the South Korea
outbreak, to the emergency department of a tertiary-care
centre in Seoul, South Korea. Because of overcrowding in the

emergency department on that day, he remained there for
27 min, without there being any suspicion of MERS, and was

then, upon his own request and after cancelling his hospital
registration, moved to another hospital, where he was identi-

fied as the sixth confirmed MERS case in South Korea on 28
May [3]. Then, he was transferred to the MERS-designated

hospital, and he finally died on 3 June 2015. On 28 May 2015,
we received a report from the Korea Centres for Disease
Control and Prevention (KCDC) that this index patient was

positive for RT-PCR for MERS coronavirus (MERS-CoV). At

that point, we were concerned about possible nosocomial

transmission from the patient. An epidemiological investigation
of all HCWs who had been in contact with the patient was

immediately initiated via emergency department security closed
circuit television to identify all HCWs who had been in contact

with the index patient. We identified a total of 31 HCWs in the
emergency department during his 27-min stay. Of these 31

HCWs, nine were classified as having been within 3–6 feet of
the patient. These nine HCWs were quarantined at home and

monitored for 14 days. If fever or respiratory symptoms
developed, RT-PCR for MERS was immediately performed by
the KCDC. One individual became symptomatic. Sera were

collected from the other eight HCWs approximately 3 weeks
after their exposure to the index patient. Serum from the

symptomatic HCW, who was finally diagnosed with MERS by
RT-PCR performed in the KCDC, was collected approximately

6 weeks after his exposure to the index patient upon his re-
covery from MERS.

To investigate subclinical MERS infection, serum specimens
collected 3–6 weeks after exposure were screened for MERS-
CoV-specific IgG with a recombinant nucleocapsid-based ELISA

(Alpha Diagnostic International, San Antonio, TX, USA). Sera
were considered to be positive when the optical density (OD)

values were at or above a 0.28 cut-off value (mean absorbance
at 450 nm of sera from individuals not exposed to MERS-CoV

plus three standard deviations) [4].
A total of nine HCWs were in contact within 3–6 feet of the

index patient in the emergency department during his 27-min
stay (Fig. 1). Detailed demographic, duty and exposure infor-

mation is given in Table S1. One doctor in the triage area wore
an N95 respirator, six HCWs wore surgical masks, and the
remaining two HCWs wore neither N95 respirators nor sur-

gical masks (Fig. 1). None of the HCWs used goggles and gloves.
One security guard complained of fever on the 13th day after

exposure, and was diagnosed with MERS pneumonia by positive
real-time RT-PCR. Detailed closed circuit television analysis

revealed that he had remained within 3–6 feet of the index
patient without any personal protective equipment for 10 min,

and had talked with him for 2 min; there was no evidence that
he had touched the patient or the devices around him in the
emergency department (Fig. 1). His convalescent serum gave a

positive ELISA result (OD value of 3.22). No subclinical infec-
tion was detected among the remaining eight HCWs by

serology for MERS; the cut-off OD value was 0.28, and the ODs
of the eight HCWs were <0.28 (mean 0.07 ± standard deviation

0.05).
The KCDC guidelines define close contact as being within

approximately 6 feet of the patient, or within the room or care
area, ‘for a long time’ [2]. However, this time definition is
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somewhat vague. Actually, the initial KCDC MERS control

guidelines described close contact as staying within 6 feet of the
patient for >1 h [5]. This time period of 1 h is rather arbitrary,

but the government released this figure for practical reasons.
However, data on the minimal requirements for defining close

contact and length of contact are limited. We show that a 10-
min stay and 2 min of talking within 3–6 feet of a severely ill
patient with MERS is enough for the transmission of MERS-

CoV. We assume that the initial idea that a ‘relatively long
time period’ was required for the transmission of MERS-CoV,

which guided the initial investigation of close contacts of the
first case imported into South Korea, may have been respon-

sible for the initial failure of contact-tracing in the KCDC
response. Our data for the minimal duration of contact with

HCWs for the transmission of MERS-CoV will be important for
developing guidelines describing more specific behaviours and

times for the definition of close contact.
Some argue that the security guard who acquired MERS-CoV

could have been infected from some other unknown source. A

relatively long incubation period (13 days) may increase this
possibility. However, he did not work on 28 May, owing to

being off-duty, and he was quarantined at home from 29 May,
and so had no opportunity for contact with other sources.

Actually, two patients experienced transmission from the index
patient (sixth confirmed patient); one is the security guard in

our hospital and the other is a family member [3]. This family
member also had the same incubation period (13 days). This

suggests that low viral shedding from the index patient might

result in a long incubation period.
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Supplemental Table 1. Demographic, duty, and exposure information for health care

worker contacts of the patient with Middle East respiratory syndrome in the emergency

department of a tertiary hospital

Health care worker data No. 

Sex

  Male 4

  Female 5

Age group, years

< 30 5

  30-39 2

  40-49 2

Occupation

  Medical doctor 3

  Registered nursea 4

  Nurse assistant 1

  Security guard 1

Primary duty at exposure

  Admission control 1

  Triage 1

Examination of the index patient 1

Measurement of vital signsof index patient 1

  Working in the area around the patient 3

Guiding (including volunteer work) 2

Personal protective equipment wornwhile in contact 

with the patient
　

  Gown 9

  Goggles 0

  N95 respirator 1

  Surgical mask 6



Pre-existing condition

  Yesb 2

  No 7

CCTV-reported exposure time

< 1min 1

2-5 min 2

5-7 min 1

9-10 min 4

> 10min 1

aIncludes 1 volunteer worker from an acute care unit.

b Pre-existing conditions included dyslipidemia, and hypertension
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