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Abstract

On the afternoon of November 11, 2006, an outbreak with symptoms of
diarrhea, vomiting, and fever occurred among the residents in elderly care center
A in Taipei City. Bacterium anal swabs and fecal samples were collected from
the 8 cases and 3 cooks who showed no symptoms and sent for further testing at
Research and Diagnostics Center of the Centers for Disease Control .  Among
the 11 fecal samples, norovirus was found in 4 of which belonged to 2 residents
and 2 care workers; thus showing a 36.3% positive rate in the testing. After
preventive measures such as the isolation of the patients, disinfection of the
environment and facilities, and the restriction of the personnel which were
administered on the 15" of November, no new cases occurred after the 19" of
November. Further quarantine of patients stopped after the end of the outbreak
on November 29.
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Introduction

In the recent years, norovirus induced outbreaks within hospitals and
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medical facilities have become a serious issue [1]. In 2006, norovirus induced
outbreaks are starting to increase. According to data collected from the syndromic
reporting system of the Centers for Disease Control for diarrhea, 61 of the 72
outbreaks were confirmed to be induced by the norovirus [2]. Norovirus
induced outbreaks are commonly seen in care centers, hospitals, psychiatric wards,
handicapped centers, and other long-term care facilities where there is a high
density of persons [3]. The norovirus infection is an intestinal virus infection
which is common in the autumn and winter seasons. Its main symptoms include
nausea, vomiting, diarrhea, abdominal pain, cramps, and fever. The virus can
remain in fecal or vomitus for long periods of time and with the contamination of
the environment and facilities. Large scale infections can easily occur in densely
populated organization [4].

On the afternoon of November 15, 2006, the Centers for Disease Control
received a report from Department of Health of the Taipei City Government
indicating that an unknown cause outbreak of diarrhea, vomiting, and fever has
occurred in the elderly care center A. Therefore, investigators were sent to
conduct relevant epidemiological investigations for the purpose of understanding
the scale of the outbreak, transmission route, disease pathogen, and evaluating

proper preventive measures in containing the outbreak.

Investigation Sites

The elderly care center A mainly receives the elderly with Alzheimer's
disease. Its building is 3 stories high with the outbreak occurring on the second
floor. A total of 64 beds are on the second floor and is currently accommodating
60 residents. There are a total of 8 single bed rooms, 8 double bed rooms, and 4

four bed rooms which accommodate 1-4 persons. The floor is separated by the
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nurses’ station into a blue sector and pink sector. The blue sector accommodates
male residents whereas the pink sector accommodates female residents. Each
sector includes a cafeteria, activity area, corridors, and bathrooms.

Within the facility, there is a water fountain which has already been
examined and filter changed on September 9, 2006. Each resident has a water
cup with no name indicated that is disinfected twice each day. The residents’
meals are prepared by the kitchen in the facility and distributed. The distribution
room is clean and bright with good air ventilation. Each person has one food
tray and one set of utensils. However, these are used by all and are disinfected
each time after use. After the outbreak occurrence, all cases that showed
symptoms are required to use disposable meal boxes until the end of the outbreak.

Each bed room is equipped with a bathroom, yet most residents use the
public restrooms on the two sides of the nurses’ station. After observing the
residents’ usage of the restroom, the residents seem to not have washed their
hands afterwards. Those who are unable to take care of themselves have staff
members who assist in doing so.

There are a total of 25 staff members with one supervisor, 10 nurses (one for
every 3 shifts), 15 care workers (5 during the day, 2.5 in the afternoon, and 2 at
night). In addition, there are 2 janitors and 3 cooks. Apart from the 1 nurse
and 2 care workers who showed diarrhea symptoms, the other personnel showed

no similar symptoms.

Outbreak Scale
In this outbreak, the case is defined by whoever showed any of the following
symptoms: nausea, vomiting, diarrhea, abdominal ache, or fever after the 10" of

November. By November 15, a total of 8 cases, 5 residents, 1 medical personnel,
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and 2 care workers, fit the case description, all of which were from the pink area.
The highest occurrence rate of the symptoms is abdominal pain (100.0%),
followed by vomiting (12.3%). The overall attack rate is 13.3% (8/60).
Among the 5 resident cases, 4 of the cases resided in room 202 and 1 in room 208.
These patients along with the 1 medical personnel and 2 care workers are all

female cases with the age span between 60 to 90 years of age.

Transmission Route

According to the onset dates of 8 cases, the transmission route is shown in
the epidemic curve as seen in Figure 1. The curve show a sudden rise toward
the right on the 12" and 13™ of November with a single peak indicting a likely
common source transmission. However, separate cases were detected in the
residents during this period; thus showing a possible mode in which the

transmission occurred between persons.
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Figure 1. Distribution of Onset Dates of Norovirus Infection in Elderly Care
Center A in Taipei City

Discussion of Cause of Disease

The most commonly seen route of transmission in diarrhea outbreaks is
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through person-to-person contact or a common source mode [1]. At beginning,
the possible common source, such as drinking water, food, needs to be pinpointed.
One water dispenser is located on each floor level and is the only drinking water
source for both residents and staff members. However, only 8 cases occurred
and not all of the residents and staff members; thus the possibility of a
contaminated water source is eliminated. The food includes three meals a day
plus desserts. These are provided by the kitchen within the facility. The food
is provided to residents and staff members on all three floor of the facility.
Apart from the 8 cases, no other cases were found in other floor levels. In
addition, all 3 cooks showed negative results in the tests for norovirus. Therefore,
the possibility of the food being contaminated with the norovirus virus is
eliminated. Although the eating utensils are shared, they are all disinfected after
usage; thus not a possibility either.

The first case was treated for diarrhea on November 10 after showing
symptoms. On November 12, another resident (a roommate) also started to
show symptoms. By the 13" of November, a total of 5 cases were reported
(including 3 residents, 1 nurse, and 1 care worker). Afterwards, a case of
another care worker was report; thus showing a person-to-person transmission
route between persons. The spread of the epidemic may be due to the fact that
the first case of diarrhea was not diagnosed as induced by the norovirus; therefore,
no preventive measures were taken.

The test results of the first case showed negative for the norovirus. This is
speculated to be due to the fact that there may be other intestinal diseases
prominent or that the fecal samples were sent for testing 11 days after the
discovery of the symptoms. The care workers that were infected all were in

charge of the residents occupying room 202. The incubation period of the
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norovirus is usually 12 to 48 hours with the symptoms occurring for 12 to 60
hours. Afterwards, the patient usually recovers quickly [5]. Therefore, it is
difficult to determine the relative cause of the disease and therefore difficult to
pinpoint the exact transmission origin, only that there is a connection between the
contamination of the residents of room 202 and the care workers in charge of the
room. The residents that were infected living in room 208 shared tables with
those from room 202. In addition the care workers in charge of room 202 also
took care of those in room 208; therefore resulting in the fact that the outbreak
was not contained in room 202 only. According to the previous reasons, it is

speculated that contact transmission is the cause of this outbreak.

Sample Collection and Laboratory Tests

During the period between November 15 and 20, the bacterium anal swabs
and fecal samples were collected from the 8 cases and 3 cooks who showed no
symptoms and sent for further testing at Research and Diagnostic Center of the
Centers for Disease Control . The samples were tested for cholera, typhoid,
Enteritis vibrio, Salmonella, norovirus, and rotavirus. According to the test
results on the 22 and 23 of November, all the bacterium anal swabs showed
negative results. 4 of the 11 fecal samples showed Norovirus. These samples
were collected from 2 residents and 2 care workers; thus showing a 36.3%
positive rate in the testing. Therefore, it is determined that the pathogen of this

outbreak is Norovirus.

Preventive Measures
1. Individual cases:
(1) Stopping the use of carminative. Those with more severe symptoms are

recommended to be medically treated. Care workers diagnosed with the
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disease are required to stay home.

(2) Staff members aiding with patients are required to disinfect their hands

with alcohol 3 times a day.
2. Environment:

(1) Due to the fact that the index case did not show improvement after
treatment, she was sent to the hospital and was further diagnosed as
gastroenteritis and was detained for 3 days for further observation on
November 15. In order to prevent the further spread of the epidemic, the
patients were quarantined in rooms 202 and 208. Tables and chairs were
also used in the corridor to separate the quarantined area and the clean area.
Rooms 202 and 208 were set as the quarantine area, and the patients were
restricted to this area. The corridors on the two sides were separated by
tables and chairs, preventing any cases which did not show symptoms
upon entering these two rooms. The cases were only allowed to leave the

quarantined area 6 days after the symptoms ceased.
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Figure 2. Distribution of Norovirus Infection Cases in Elderly Care Center
A in Taipei City
% cases
(2) During the epidemic, all group activities and visiting services were stopped.
(3) In enhancing the environment sanitation, the environment must be cleaned
with diluted chlorine (500 ppm) twice a day. The locations needed to be
disinfected include floors, tables, chairs, bed posts, bed cabinets, public
areas, restrooms, case room, bedrails, doorknob, closets, and handrails
until the end of the epidemic.
3. Residents:
(1) Emphasize the importance of washing hands, disinfecting, and personal
hygiene in order to prevent the epidemic from further spreading in the
facility.

(2) 75% alcohol is prepared at the entrance for medical personnel and cases to
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use upon leaving and entering in lowering the risk of cross infections.

(3) A diluted bucket of chlorine is recommended to be put at the sink for cases
to immerse their hands in after restroom usage before returning to their
rooms.

After the preventive measures were taken, no more new cases were found

after November 19. Further quarantine of patients stopped after the end of the

epidemic on November 29.

References

1.

Liao YS, Liu YL, Wu FT, et al. A clustering of norovirus enterogastritis cases
at a certain hospital in Yuanshan Township of Yilan County: Inspection findings
and control strategies. Taiwan Epidemiol Bull 2007; 23: 505-13.

Taiwan CDC Available at:
http://www.cdc.gov.tw/ct.asp?xItem=2861&ctNode=1003 &mp=140#

Jiang DS, Lin JY, Wu FT, et al. Investigation of an outbreak of diarrhea and
vomiting among residents and staff at one care center for the severely
handicapped in Taipei City. Taiwan Epidemiol Bull 2007; 23: 420-30.

Taiwan CDC Available at:
http://www.cdc.gov.tw/ct.asp?xItem=2862&ctNode=1003 &mp=140

Lee WB. Norwalk-like virus. Taiwan Epidemiol Bull 2002; 18: 621-6.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket true
  /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 true
  /MaxSubsetPct 99
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF005B683964DA300C660E8D8A4FEE6539300D005D0020005B683964DA300C0070006400660028660E8D8A0029300D005D0020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF005B9AD889E367905EA6005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




