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Controlling Middle East
Respiratory Syndrome:
Lessons Learned From Severe
Acute Respiratory Syndrome

To THE EpITOR—First identified in April
2012, Middle East respiratory syndrome
(MERS) usually derives from individuals
in close contact with camels. The infec-
tion may then spread to close contacts,
including healthcare workers (HCW3s)
who are exposed to the patient through
droplet and contact transmission. To
date, no other transmission method has
been definitively identified [1]. However,
evidence exists that a number of those in-
fected by South Korea’s index MERS case
resided in the same hospital but on differ-
ent wards or floors, making droplet or
contact transmission highly unlikely. As
a result of this and other examples, it
seems increasingly possible that MERS
may also spread through fomites [1-3].
The 2003 severe acute respiratory syn-
drome (SARS) epidemic in Taiwan offers a

well-documented example of transmission
via fomites [4]. Shortly after the index
SARS case entered Hoping Hospital in
Taipei, a nosocomial SARS outbreak oc-
curred. Similar to the South Korean MERS
case, in the initial phase 17 HCWs con-
tracted SARS despite working in separate
sectors of the hospital and having no di-
rect contact with the index patient. Within
2 weeks, the hospital suffered 150 SARS
cases and was sealed off. Many patients
and contacts who had unknowingly con-
tracted the disease and who had not been
quarantined moved to other hospitals
where nosocomial spread recurred, even-
tually spreading throughout Taiwan [4].
Evidence of fomite transmission derived
from a post facto environmental survey
of one hospital where SARS coronavirus
(CoV) RNA was found on drinking water
fountains in the triage and observation
units, in designated SARS areas, and
in supposedly clean areas [5]. As SARS-
CoV proved capable of surviving in the
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environment for 1-3 days [6], HCWs
were unwittingly spreading the virus
throughout the hospital via fomite trans-
mission [7]. We anticipate that an envi-
ronmental survey of the Samsung hospital
in Seoul will likely find similar trans-
mission paths. Further research revealed
that when caring for patients with highly
contagious SARS, personal protective
equipment and negative pressure isola-
tion rooms prevented contact and droplet
transmission. However, HCWs and citi-
zens remained vulnerable to fomite trans-
mission from the moment undiagnosed
SARS patients arrived at emergency de-
partments, until they were placed in iso-
lation [7].

The Taiwan Center for Disease Control
(TCDC) response to fomite transmission
was to implement traffic control bundling
(TCB) [7]. TCB includes “triage before
hospital” (divert patients to outdoor
fever screening stations); “zones of
risk” (delineate zones of risk between
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Epidemiological curve of probable severe acute respiratory syndrome (SARS) cases in Taiwan in 2003. A total of 674 probable cases of SARS

was identified in Taiwan between 24 February and 3 July 2003. Hoping Hospital was the first to suffer a major outbreak (A). Yangming Hospital initially
failed to strictly implement traffic control bundling (TCB) protocols and was the last hospital to report a major outbreak (B). In the 2 weeks following 24 May
2003, during a nationwide mandate that hospitals implement TCB, Taiwan experienced a sharp decline of the epicurve.
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contaminated and clean zones); and
“checkpoint hand disinfection” (consis-
tently disinfect hands, gloves on or not,
at checkpoints between zones of risk).

First implemented in a pilot hospital,
the results were very encouraging, with
SARS infection rates among HCWs sig-
nificantly lower in the pilot hospital than
in the control hospitals (P=.03) [4],
Once the benefits became clear, the TCDC
required that all Taiwan hospitals imme-
diately implement TCB. As a result, from
its peak the SARS epidemic was curtailed
within 2 weeks (Figure 1). A retrospective
study found that TCB was the only signif-
icant factor (P <.05) in protecting both
HCWs and hospital patients [7, 8]. As
we have argued elsewhere, when not im-
plementing TCB, HCWs may develop a
false sense of security when away from in-
fected patients [7], or due to being gloved
and gowned [8]. They may then fail to fol-
low strict infection control procedures, in-
creasing their vulnerability to contracting
SARS and even spreading it through fo-
mite transmission [7]. TCB offers a non-
disruptive, straightforward procedure for
moving infected patients safely through
the triage system and confining them with-
in a zone of risk. Coupled with widespread
installation of alcohol dispensers for hand
disinfection at checkpoints, TCB increases
HCW awareness and strengthens compli-
ance with disinfection. Thus, during the
SARS outbreak, because of TCB, fomite
transmission was eliminated because hos-
pital HCWs had undergone deconta-
mination prior to removing their PPE or
touching their surroundings outside of
contaminated zones [8].

Environmental factors have long been
neglected as explanatory factors in noso-
comial infection control. However, the
public health community has recently
come to recognize that environment and
fomite contamination are important con-
tributors to nosocomial infection and
spread of emerging infectious diseases,
such as SARS and potentially MERS. As
we have illustrated, it seems that fomite
transmission is a common microbiologi-

cal niche adapted to human behavior [3,
9, 10]. The SARS and, potentially, MERS
cases demonstrate the importance of
addressing fomite transmission spread
of emerging infectious diseases. Given
the evidence that TCB effectively limits
fomite transmission, we strongly recom-
mend that TCB be implemented along-
side other measures meant to control
the spread of MERS and more generally
in response to epidemics of emerging in-
fectious diseases.

Notes

Acknowledgments. This work was financially
supported by the Taiwan Centers for Disease Con-
trol grant (number DOH 92-DC-SA01) in 2003.

Potential conflicts of interest. All authors:
No potential conflicts of interest.

All authors have submitted the ICMJE Form
for Disclosure of Potential Conflicts of Interest.
Conflicts that the editors consider relevant to the
content of the manuscript have been disclosed.

Muh-Yong Yen,' Jonathan Schwartz,2
Jiunn-Shyan Julian Wu,? and Po-Ren Hsueh*

"Division of Infectious Diseases, Taipei City Hospital,
and National Yang-Ming University, School of
Medicine, Taiwan; 2Department of Political Science,
State University of New York, New Paltz; 3Taipei
Regional Center, Taiwan Centers for Disease Control,
Ministry of Health and Welfare, and *Departments of
Laboratory Medicine and Internal Medicine, National
Taiwan University Hospital, National Taiwan University
College of Medicine, Taipei

References

1. Drosten C, Muth D, Corman VM, et al. An
observational, laboratory-based study of out-
breaks of MERS-coronavirus in Jeddah and
Riyadh, Kingdom of Saudi Arabia, 2014.
Clin Infect Dis 2015; 60:369-77.

2. Memish ZA, Al-Tawfiq JA. Middle East re-
spiratory syndrome coronavirus infection
control: the missing piece? Am ] Infect Con-
trol 2014; 42:1258-60.

3. US News & World Report. WHO says MERS
virus not spreading outside S. Korean hospi-
tals, but outbreak not yet over. Available at:
http://www.usnews.com/news/world/articles/
2015/06/13/experts-expect-more-mers-cases-
downplay-chance-of-pandemic. Accessed 18
June 2015.

4. Yen MY, Lin YE, Su IJ, et al. Using an inte-
grated infection control strategy during
outbreak control to minimize nosocomial in-
fection of severe acute respiratory syndrome
among healthcare workers. ] Hosp Infect
2006; 62:195-9.

5. Chen YC, Huang LM, Chan CC, et al. SARS
in hospital emergency room. Emerg Infect
Dis 2004; 10:782-8.

6. van Doremalen N, Bushmaker T, Munster V.
Stability of Middle East respiratory syndrome
coronavirus (MERS-CoV) under different
environmental conditions. Euro Surveill
2013; 18:20590.

7. Yen MY, Lin YE, Lee CH, et al. Taiwan’s traf-
fic control bundle and the elimination of nos-
ocomial severe acute respiratory syndrome
among health care workers. ] Hosp Infect
2011; 77:332-7.

8. Yen MY, Chiu AW-H, Schwartz J, et al. From
SARS in 2003 to HINI in 2009: lessons
learned from Taiwan in preparation for the
next pandemic. ] Hosp Infect 2014; 87:185-93.

9. Boone SA, Gerba CP. Significance of fomi-
tes in the spread of respiratory and enteric
viral disease. Appl Environ Microbiol 2007;
73:1687-96.

10. Yen MY, Schwartz J, Chiu AWH, Armstrong D,
Hsueh PR. Traffic control bundling is essen-
tial for protecting healthcare workers and
controlling the Ebola epidemic 2014. Clin
Infect Dis 2015; 60:823-5.

Correspondence: Muh-Yong Yen, MD, Division of Infectious
Disease, Taipei City Hospital, Taipei, Taiwan. No. 100, Kun-
ming St, Taipei 108, Taiwan (myyen1121@gmail.com).

Clinical Infectious Diseases® 2015;61(11):1761-2

© The Author 2015. Published by Oxford University Press
on behalf of the Infectious Diseases Society of America. All
rights reserved. For Permissions, please e-mail: journals.
permissions@oup.com.

DOI: 10.1093/cid/civ648

1762 o CID 2015:61 (1 December) ¢ CORRESPONDENCE


http://www.usnews.com/news/world/articles/2015/06/13/experts-expect-more-mers-cases-downplay-chance-of-pandemic
http://www.usnews.com/news/world/articles/2015/06/13/experts-expect-more-mers-cases-downplay-chance-of-pandemic
http://www.usnews.com/news/world/articles/2015/06/13/experts-expect-more-mers-cases-downplay-chance-of-pandemic
http://www.usnews.com/news/world/articles/2015/06/13/experts-expect-more-mers-cases-downplay-chance-of-pandemic
mailto:myyen1121@gmail.com
mailto:journals.permissions@oup.com
mailto:journals.permissions@oup.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




