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Dear editor: We read with interest the
editorial by Segers and de Mol on the
prevention of ventilator-associated
pneumonia (VAP) after cardiac sur-
gery [1]. We would like to comment
on the authors’ statements on the use
of selective digestive decontamina-
tion (SDD), selective oropharyngeal
decontamination (SOD), and oropha-
ryngeal chlorhexidine, as they are
based on inaccurate interpretation of
the evidence.

The authors refer to a large SDD/
SOD study [2] which showed a sig-
nificant reduction in the odds for
mortality of SDD and SOD compared
to standard care of 16% (odds ratio
[OR] 0.835, 95% confidence interval
[CI] 0.72–0.968, P = 0.016) and 14%
(OR 0.858, 95% CI 0.739–0.996,
P = 0.045), respectively. The reduc-
tion in mortality was higher in the
SDD group than in the SOD group,
albeit not significantly. There are nine
randomized controlled trials (RCTs)
evaluating the impact of SOD on

lower respiratory tract infection and
mortality. We performed a meta-
analysis of those RCTs showing that
SOD significantly reduces lower
respiratory tract infections, but not
mortality (Table 1). Contrastingly,
there is robust evidence from the lit-
erature which indicates that the full
SDD regimen of parenteral and ent-
eral antimicrobials significantly
reduces morbidity, i.e. pneumonia [3]
and bloodstream infection [4], and
mortality [3, 5].

The authors advocate the use of
SOD instead of SDD ‘‘because it does
not include widespread systemic
prophylaxis with cephalosporins and
involves a lower volume of topical
antibiotics, thus minimizing the risk
of development of antibiotic resis-
tance’’. However, the Dutch study [2]
clearly shows that patients with
Gram-negative bacteria in rectal
swabs resistant to the marker antibi-
otics are lower with SDD than with
SOD. These results confirm that the
resistance problem is not a function of
intestinally applied volume of anti-
microbials, but of systemically
administered antibiotics. Remarkably,
the use of all systemic antibiotics was
higher in the SOD group than in the
SDD group. Finally, the Dutch study
confirms the findings that SDD does
not increase the resistance problem,
but actually reduces it [3].

The authors recommend the use of
oropharyngeal chlorhexidine in car-
diac surgery. Of the five meta-
analyses of oropharyngeal chlorhexi-
dine, three demonstrated a significant
reduction in pneumonia, but none
showed a significant reduction in
mortality (see S1 in the Electronic
Supplementary Material). The meta-
analysis of the only three RCTs of
chlorhexidine in cardiac surgery
shows that chlorhexidine significantly
reduces lower respiratory tract infec-
tions (Table 1). However, this result
should be cautiously interpreted, as
the duration of mechanical ventilation
was short, and those studies reported

the incidence of nosocomial pneu-
monia, not that of VAP, e.g. most
patients received only few doses of
the oral rinsing agent because extu-
bation occurred within 4–12 h after
surgery. Again, mortality is not sig-
nificantly reduced by chlorhexidine.

Therefore, although we welcome
the authors’ claim of ‘‘prepare and
defend’’, we advocate prevention of
pneumonia using evidence based
medicine (EBM) manoeuvres. SDD is
the only EBM manoeuvre which has
been shown to significantly reduce
severe infections, i.e. pneumonia and
bloodstream infection, and mortality,
whilst SOD and oropharyngeal
chlorhexidine still require further
investigation.
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Table 1 Meta-analysis of randomized controlled trials evaluating the impact of selective oropharyngeal decontamination (SOD) and
topical oropharyngeal chlorhexidine in cardiac patients on lower respiratory tract infection and mortality

Manoeuvre
First author
Total

Year Population Lower respiratory tract infection Mortality

Test Control OR (95% CI) Test Control OR (95% CI)

SOD
Abele-Horn 1997 Trauma 13/58 24/30 0.07 (0.02–0.21) 11/58 5/30 1.17 (0.37–3.75)
Bergmans 2001 Mixed 9/87 38/139 0.31 (0.14–0.67) 25/87 53/139 0.65 (0.37–1.17)
de Smet 2009 Mixed NA NA – 416/1904 443/1990 0.98 (0.84–1.14)
Gosney 2006 Stroke 1/103 7/100 0.13 (0.02–1.08) 9/103 11/100 0.77 (0.31–0.96)
Laggner 1994 Mixed 1/33 4/34 0.23 (0.02–2.22) 9/33 14/34 0.54 (0.19–1.50)
Pneumatikos 2002 Trauma 5/40 16/39 0.21 (0.07–0.64) 5/40 7/39 0.65 (0.19–2.27)
Pugin 1991 Surgery/trauma 4/25 21/27 0.05 (0.01–0.22) 7/25 7/27 1.11 (0.33–3.79)
Rios 2005 Mixed 15/47 13/49 1.30 (0.54–3.14) 18/47 21/49 0.83 (0.37–1.87)
Rodriguez-Roldan 1990 Mixed 3/13 14/15 0.02 (0.00–0.24) 4/13 5/15 0.89 (0.18–4.38)
All studiesa 51/406 137/433 0.17 (0.07–0.43) 504/2310 566/2423 0.93 (0.81–1.07)

Chlorhexidine
deRiso 1996 Cardiac 3/173 9/180 0.35 (0.10–1.27) 2/173 10/180 0.20 (0.04–0.92)
Houston 2002 Cardiac 4/270 9/291 0.49 (0.15–1.56) 6/270 3/291 2.18 (0.54–8.81)
Segers 2006 Cardiac 45/485 74/469 0.55 (0.37–0.81) 8/485 6/469 1.29 (0.45–3.76)
All studiesb 52/928 92/940 0.52 (0.36–0.74) 16/928 19/940 0.88 (0.24–3.17)

Results are presented as odds ratios with 95% confidence interval
using the random effects model. The Cochran Q statistic for het-
erogeneity was used for all outcome measures. Heterogeneity was
considered to be significant if the P value was \ 0.10. I2 measure
of inconsistency was also evaluated with the formula 100% x (Q-
df)/Q, where Q is Cochran’s Q statistic and df is the degree of
freedom (number of studies-1). Negative values of I2 are put equal
to 0%; zero percent indicates no observed heterogeneity, whilst an
I2 of \30% indicates mild heterogeneity, 30–50% moderate, and
[50% severe heterogeneity

OR odds ratio, CI confidence interval, SOD selective oropharyngeal
decontamination, NA not available
No significant heterogeneity was found in all comparisons
References of SOD and chlorhexidine trials are reported in S2 in
the Electronic Supplementary Material
a P \ 0.001 for lower respiratory tract infection, P = 0.327 for
mortality
b P \ 0.001 for lower respiratory tract infection, P = 0.84 for
mortality

1437


	SDD, SOD, or oropharyngeal chlorhexidine to prevent pneumonia and to reduce mortality in ventilated patients: which manoeuvre is evidence-based?
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


