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Resistance of the target organism(s) is a collateral effect of antibiotics that can lead to treatment failure. 
It should therefore be included, together with conventional adverse drug reactions (ADRs), in the 
analysis of the risk/benefit ratio of anti-infective drugs [1].  Although this is implicitly taken into account 
in the setting of national or regional guidelines, the ever changing pattern of resistance may make them 
rapidly less effective than expected.

To assess to what extent most recent guidelines for the treatment of community-

 

acquired pneumonia (CAP) in Europe and North America are safe and well-balanced 
with respect to the risk of bacterial resistance and to ADRs.

Objective

This poster will be made available for download after the meeting at http://www.facm.ucl.ac.be/posters.htm
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Multi-step approach examining the following items:
Treatment guidelines:

 

identified from (i) the US National Guideline Clearinghouse (NGC; www.guideline.gov), (ii) systematic search through SCIRUS and search engines; (iii) direct contact with key persons in 
specific countries. Only guidelines published or updated after 2003 from European, national and North American organizations were selected.
Safety of recommended antimicrobials: compiled from the

 

corresponding official labeling (EU SmPC

 

if available; if not, Belgian and US labeling). 
Susceptibility patterns. Resistance data concerning S. pneumoniae

 

(most critical organism in CAP) as obtained from (i) systematic

 

literature analysis (PubMed [2007-2008], (ii) abstracts of main congresses in 
2008-2009 [ECCMID, ICAAC]); (iii) main antimicrobial resistance surveillance programmes/system (TRUST [Tracking Resistance in the United States Today],

 

GLOBAL [Global Landscape On the Bactericidal 
Activity of Levofloxacin], PROTEKT [Prospective Resistant Organism Tracking and Epidemiology for the Ketolide Telithromycin], EARSS [European Antimicrobial Surveillance System]). 

Class Drugs within 
the class

Most frequent or serious side 
effects

Populations at high risk / 
main contra-indications

β-lactams amoxicillin •

 

anaphylactic reactions •

 

allergic patients
clavulanic

 

acid •

 

hepatic toxicity •

 

hepatic dysfunction

macrolides •

 

drug interactions (CYP450) 
•

 

hepatic toxicity
•

 

cardiac toxicity (arrythmias, 
Torsades

 

de Pointes)

•

 

patients taking drugs metabolized by 
CYP450

•

 

patients with antiarrythmics

fluoroquinolones •

 

musculoskeletal (tendinopathies) 
and cartilage toxicity

•

 

prolongation of the QTc

 

interval 
and isolated cases of Torsades

 

de pointes

•

 

elderly patients, or taking corticoids, 
or with kidney, heart or lung 
transplants

•

 

patients taking other drugs with 
effects on QTc, or antiarrythmics, or 
patients with hypokaliemia

•

 

pregnancy, lactation, infants
tetracyclines •

 

esophagitis

 

and esophagal

 

ulcerations
•

 

hepatotoxicity
•

 

photosensitivity

•

 

pregnancy, lactation, infants

sulfamides •

 

agranulocytosis, anemia, 
thrombocytopenia, leukopenia, 
neutropenia, 
hypoprothrombinemia, 
methemoglobinemia, 
eosinophilia

•

 

metabolic and nutritional: 
hyperkalemia 

•

 

elderly patients or patients with 
preexisting

 

folic acid deficiency or 
kidney failure

•

 

pregnancy

Antibiotic classes commonly recommended (β-lactams, macrolides, and, in some 
countries, tetracyclines)

•

 

may constitute rational choices for CAP in regions with low resistance rates but 
carry significant risks of conventional ADRs; 

•

 

expose patients to the risk of treatment failure in many other regions. 
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Most frequent conventional ADRs

 

are (i) allergy for beta-lactams

 

(with hepatotoxicity

 

if combined with clavulanic

 

acid), (ii) impairment of hepatic metabolism of co-administered drugs for macrolides

 

(with cardiac toxicity for IV 
forms); (iii) tendonitis (especially in elderly patients and those receiving corticoids) for fluoroquinolones

 

(not 
registered for children; (iv) hepatotoxicity and photosensitivity for tetracyclines, and (v) hematologic 
disturbances for sulfamides

 

.

Current resistance of S. pneumoniae

 

to β-

 

lactams

 

and macrolides

 

is often high with 
typical examples being

•

 

France [recommending beta-lactams

 

or macrolides], where reduced 
susceptibility to penicillins

 

[requiring 
high doses] is > 25 % and full 
resistance to macrolides

 

is > 30 %;

•

 

North America [recommending 
macrolides] where full resistance is > 
30 %. 

In contrast, resistance of S. pneumoniae

 

to 
"respiratory" fluoroquinolones (example: 
levofloxacin; when available, data are similar 
for moxifloxacin) remains low in all countries.

3. Susceptibilities

12 guidelines for adults (from EUR, DE, FR, GB, ES, NL, BE, SE, AU, CH, NO and the US) and 6 for children 
(from the WHO, FR, BE, AU, NZ and the US) were reviewed. Most European guidelines for patients without 
comorbidities

 

recommended beta-lactams

 

or macrolides

 

as first-line therapy (tetracyclines

 

in some countries), 
with fluoroquinolones

 

as alternatives (except in ES).  

1. Treatment guidelines

Map concerning adult outpatients only

2. Adverse drug effects

amoxicillin

amoxi/clav

other β-lactam

macrolide

ketolide

pristinamycin

β-lactam + macrolide

EUR
1st line alternative

clindamycin

cotrimoxazole

fluoroquinolone

tetracycline

% of S. pneumoniae

 

isolates resistant to first-line antibiotics per country or region

While antibiotics considered as alternatives have also their own

 

conventional ADRs,

 

integration of resistance pattern data, and continuous readjustment of guidelines 
based on a more global assessment of risk/benefit ratio may be necessary.


	Slide Number 1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 600
  /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 600
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


