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Background

» Asymptomatic colonization with methicillin-resistant
Staphylococcus aureus (MRSA) and Methicillin-sensitive
Staphylococcus aureus (MSSA) has been described as a
risk factor for subsequent surgical site infection. ldentifying
Staphylococcus aureus colonization in the presurgical
screening process is important in reducing subsequent
surgical site infection.

Objective

+ We initiated active surveillance screens using polymerase
chair reaction (PCR) rapid testing technology. This was
directed to all inpatients undergoing orthopedic surgery.
The intent of the program was to eradicate nares
colonization in the preop screening process by the
administration of a decolonization protocol and therefore
reduce post surgical site infections due to MRSA and
MSSA.

Materials and Methods

» Patients admitted for orthopedic surgery were screened in
the prescreening unit using PCR technology. The
treatment intervention was a 5-day application of
intranasal mupirocin 2% applied twice daily and a daily
cleansing with chlorhexidine 2%. MRSA positive screens
were required to be re-screened prior to surgery. Contact
precautions were implemented if the second screen was
positive. All MRSA positives received vancomycin for
surgical prophylaxis.

Study Sample

» From July 17, 2006 through September 30, 2007, 7019
patients who underwent inpatient orthopedic surgery were
screened in the prescreening process.
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Procedural Steps in the Implementation Process

January 2006 - Senior VP, Patient Care Services, Chief
Nurse researched MRSA problem and developed a
“MRSAWhite Paper” for the Board of Trustees

January 2006 - letter to the Infection Control Committee
regarding eradicating MRSA in all surgeries

February 2006 —anonymous active surveillance culture study
in the operating room were obtained to determine rates of
colonization

133 nasal cultures revealed:
38 — Staph aureus (29%)
5- MRSA (4%)
February 2006 — prepared three testing proposals with
budgetary impact for Board of Trustees

1) traditional 3 day MRSA/MSSA culture process
2) rapid PCR test — purchased equipment plus PCR test
Kits
3) rapid PCR test — leased equipment plus PCR test kits
March 2006 — October 2006 — weekly team meetings:

Surgical Services, Infection Control, Micro,
Administration,

and Nurse Managers
May 2006 — Micro purchased PCR equipment (Cephaid)
and cross trained lab personnel in molecular diagnostics
July 17, 2006 — initiated 2 month pilot on Spine Service
August 2006 — distribution of letter to Medical and Surgical

Staff, OR Scheduling and Operating Room Staff of
September implementation for all inpatient surgeries

September 2006 — initiated program for all inpatient surgeries

Nasal Screen and Education Process

* Pre-Admission Screening Unit (PASU) obtained the nasal
screens —MRSA Coordinating Technician was hired for the
task.

» A special double swab was used to collect the sample.
» Patient received education from PASUNurse Practitioner:
= Brochure on MRSA/MSSA and Hand Hygiene

= |nstruction sheet on what to do if positive for MRSA or
Staphylococcus aureus

= A prescription for 2% mupirocin ointment was ordered
by Nurse Practitioner for the MRSA and
Staphylococcus aureus positive screens

= Patient instructed to purchase ointment and 12 oz
bottle of 4% chlorhexidine for the 5 day body wash

= MRSA positive patients received Vancomycin for
surgical prophylaxis (or other appropriate antibiotic)

= Patient was flagged as MRSA-SCR in Meditech system

= MRSA positive patients required to have second
screen

= if positive, Contact Precautions instituted in pre-
surgical unit, OR, PACU and nursing unit.

= Flag in Meditech changed to MRSA and patient
required to have 3 negative nasal screens to be
removed from precaution list.
= Surgeon, infection control, pre-surgical unit, operating
room, recovery room notified by email of all positive
MRSA screens.
= Surgeon also notified by phone call.

= No surgery was canceled due to MRSA positive
screen.

= Patient education provided by infection control by
request.

Results

* From July 17, 2006 through September 30, 2007, 7019 patients were
screened by PCR; 1588 (22.6%) were Staphylococcus aureus positive and
309 (4.4%) were MRSA positive.

* Repeat nasal screens were obtained from MRSA positive patients prior to
surgery and revealed 241 (78%) negative for MRSA.

» In the cohort of 309 positive MRSA screens, there were 3 infections
(0.97%) and in 1588 positive Staphylococcus aureus screens, 3 infections
(0.19%).

* In the 5122 negative screens there were 7 (0.14%) infections, with 1
MRSA

and 6 MSSA.

Therefore, the overall MRSA/Staphylococcus aureus orthopedic surgical site

infection rate (13/7019) was 0.18%.
* In an equivalent group of orthopedic inpatients during a prior time period,
there were 24 SSI in 5293 cases (0.46%).

Table 1.

Time Period
10/05-07/16/06

SSI - Orthopedic Inpatients
Surgical Infections (SSI) Infec. Rate
0.46%

Inpatient surgeries

5293* 24
10/5293 MRSA (0.18%)
14/5293 MSSA (0.26%)

07/17/06-09/30/07 7019 ** 13
4/7019 MRSA (0.06%)
9/7019 MSSA (0.13%)

0.18%

*historical controls
** screened inpatient surgeries:

Table 2. SSI - Screened Orthopedic Inpatients N=7019
MRSA/MSSA Analysis SS| Infec. Rate
Total Screen (+) 1897 (27.1%) 6 6/1897 (0.32%)
*MRSA (+) 309 (4.5%) 3 3/309 (0.97%)
MSSA (+) 1588 (22.6%) 3 3/1588 (0.19%)
Total Screen (-) 5122 (72.9%) 7 7/5122 (0.14%)

(MRSA 1/0.02%)
(MSSA 6/0.11%)
*Vancomycin was administered to 95% of the MRSA positive patients who
underwent inpatient surgery. Rate has since increased to 100%

Table 3. Eradication of MRSA
MRSA (+) on first nasal screen 309
MRSA (-) on second screen 241 (78% elimination)

Table 4. SSI in Same Day Surgery Cases
Not Screened SSis Infec.Rate
3105 cases 9 9/3105 (0.29%)

2 — MRSA (0.06%)
7 — MSSA (0.22%)

NEBH MSSA AND MRSA ERADICATION PROGRAM
PRESCREENINlG UNIT (PASU)

Patient is screened for Methicillin-sensitive Staph aureus (MSSA) and Methicillin-resistant Staph aureus (MRSA)
|

| |
MSSA + MRSA +
Flagged in Meditech as MRSA-SCR
Placed on the MRSA list on N Drive

Treated with 2% mupirocin (Bactroban) for five days ~ Treated with 2% mupirocin (Bactroban) for five days and §
| days of body bathing with chlorhexidine (eg Hibiclens)
No further screens or precautions are necessary |
Second nasal screen obtained before surgery

MRSA - MRSA +

MRSA-SCR flag is removed from Meditech MRSA-SCR flag changed to MRSA

Vancomycin administered as surgical prophylaxis - Vancomycin administered as surgical prophylaxis -
prepared in Bond Center one hour before surgery prepared in Bond Center one hour before surgery

Contact Precautions are implemented and used
throughout the hospitalization

No precautions or additional nasal screens are necessary

Conclusions

* We have successfully implemented a Staphylococcus
aureus and MRSA eradication program for all inpatient
orthopedic surgeries during the prescreening process.

|t has allowed for early identification of patients with
Staphylococcus aureus and MRSA decolonization
treatment, and appropriate surgical prophylaxis for
MRSA.

» Since implementation we have documented a
significant reduction in infections due to Staphylococcus
aureus and MRSA.

« A multidisciplinary approach with strong administrative
support and consistent communication was vital to the

implementation of the program.

References:

1. Perl T, et al. Intranasal Mupirocin to Prevent Postop
Staphylococcus aureus Infections. NEJM 2002;
346:1871-1877.

2. RobicsekA, et al. Universal Surveillance for MRSA in
Three Hospitals. Ann Intern Med. 2008; Vol 148:409-
418.

3. Huang SS, et al. Risk of methicillin-resistant
Staphylococcus aureus infection after previous
infection or colonization. Clin Infec Dis. 2003; 36:281-
285.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


