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C O R R E S P O N D E N C E

Interpreting Results From
Environmental Contamination
Studies of Middle East
Respiratory Syndrome
Coronavirus

TO THE EDITOR—Middle East respiratory
syndrome coronavirus (MERS-CoV) con-
tinues to pose a threat to human health
among populations in contact with infect-
ed dromedary camels and globally through
the travel of persons who acquired infec-
tion from areas with enzootic dromedary
infection. Transmission of MERS-CoV is
categorized as zoonotic, with repeated in-
troductions into the human population
after contact with infected dromedaries, re-
sulting in limited human-to-human trans-
mission, notably in healthcare settings [1]
The MERS-CoV outbreak in South Korea
in 2015, resulting in 186 cases and 38
deaths [2], reminds us that the introduc-
tion of a single case into an unsuspecting
healthcare system can trigger a very large
outbreak with serious public health and so-
cioeconomic consequences.

Although we have known for quite
some time that nosocomial transmission
is responsible for more than half of re-
ported MERS-CoV cases worldwide [1],
we know little about how transmission oc-
curs in healthcare settings. We have sus-
pected, and our involvement in several
missions to affected countries in the King-
dom of Saudi Arabia, Jordan, and South
Korea has confirmed, that delayed recog-
nition and slow isolation of infected pa-
tients, extended stays in overcrowded
emergency rooms, and suboptimal adher-
ence to infection prevention and control
procedures have been responsible for sec-
ondary cases in these settings [3], but the
role of environmental contamination has
received relatively little attention. Research-
ers in Korea have recently published studies
[4, 5] evaluating environmental and/or air
contamination by MERS-CoV and should
be commended for their efforts to evaluate
the hospital outbreaks in their country.

Taken together, these results from Kim
et al [4]and others [5–6]suggest thatMERS-
CoV can persist on the surfaces in contam-
inated environments, such as patient rooms
and equipment, and underscore the critical
importance of adequate and thorough disin-
fection of patient rooms during and after
their treatment in healthcare settings.
Although the findings from Kim et al [4]

are very interesting and raise questions
about the potential presence of MERS-
CoV in the air, they provide no evidence
of airborne transmission. Some concerns
have been expressed that the claimed
“virus isolation” did not yield virus isolates
but rather was based on reverse-transcrip-
tion polymerase chain reaction detection
of infected cells [7]. Kim et al [4] did go
further to demonstrate passage of virus-
infected cells leading to detectable viral an-
tigen detection, which is better evidence of
replicating virus. We are aware of a number
of other environmental studies conducted
in hospitals that have found surface con-
tamination but have not been able to isolate
virus from air samples. These studies have
not yet been published in the peer-reviewed
literature. It is important that these and any
negative results are also published, or else
we will be left with a skewed selection of
positive findings. The partial inconsistencies
in results between studies will need further
examination. In particular, it is important
that future studies include “negative con-
trols”with comparable sampling and testing
strategies applied in settings where patients
with MERS were not housed.
To fully understand the possible role of

environmental contamination, including
the possible detection of MERS-CoV in the
air, additional studies must be conducted to
see whether these results can be replicated—
for example, in hospitals in the Middle East
where patients with MERS-CoV are treated,
to evaluate virus persistence in hospital en-
vironments. A more complete understand-
ing of the results of environmental and air

contamination studies will have important
implications for the application of infection
prevention and control measures [8] cur-
rently used in hospitals treating patients
with MERS-CoV, possibly leading to more
detailed recommendations.
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