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WhyWhy to to useuse antibioticsantibiotics??

ProphylaxisProphylaxis
EmpiricalEmpirical treatmenttreatment
DefiniteDefinite treatmenttreatment



WhyWhy notnot to to useuse antibioticsantibiotics??

ResistanceResistance selectionselection pressurepressure
IncreasedIncreased riskrisk ofof superinfectionsuperinfection
ToxicityToxicity
InteractionsInteractions withwith otherother drugsdrugs
CostsCosts



WhatWhat isis thethe mostmost appropriateappropriate
antibioticantibiotic??

NarrowNarrow spectrumspectrum
EasyEasy to to administeradminister
CheapCheap
LeastLeast toxictoxic
LowLow selectionselection pressurepressure

OralOral PenicillinPenicillin



BeforeBefore to to startstart treatmenttreatment
TryTry to to identifyidentify thethe pathogenpathogen

ExpressExpress teststests
CulturesCultures
SerologySerology
AtAt leastleast to to considerconsider somethingsomething inin mindmind

PharmacologicalPharmacological andand pharmacokineticalpharmacokinetical considerationsconsiderations
TissueTissue concentrationsconcentrations
TypeType ofof bacteriabacteria

HostHost factorsfactors
OrganOrgan failurefailure
PregnancyPregnancy
AllergyAllergy
DifficultiesDifficulties withwith absorbtionabsorbtion



HowHow to to useuse anan antibioticantibiotic??

RelevantRelevant indicationsindications
EpidemiologicalEpidemiological considerationsconsiderations
AppropriateAppropriate choicechoice
AppropriateAppropriate dosingdosing



RelevantRelevant indicationsindications

SurgicalSurgical prophylaxisprophylaxis
DefiniteDefinite bacterialbacterial infectioninfection withwith positivepositive cultureculture
EmpiricalEmpirical treatmenttreatment

ClinicalClinical featuresfeatures ((pyrexiapyrexia, , tachicardiatachicardia, , tachipnoetachipnoe, , lowlow
bloodblood pressurepressure))
Pus Pus andand systemicsystemic symptomssymptoms
RadiologicalRadiological findingsfindings
LaboratoryLaboratory findingsfindings

ElevatedElevated oror decreaseddecreased WBC WBC countcount, , shiftshift to to leftleft, CRP > 100 , CRP > 100 
mg/l mg/l andand elevated Procalcitonin elevated Procalcitonin (Simon L, 2004)(Simon L, 2004)

UrineUrine dipstickdipstick forfor nitritenitrite andand leucocyteleucocyte



EpidemiologicalEpidemiological considerationsconsiderations

MostMost prevalentprevalent pathogenspathogens
LocalLocal resistanceresistance patternpattern
PresencePresence ofof outbreaksoutbreaks
RiskRisk factorsfactors forfor resistanceresistance



ResistanceResistance selectionselection pressurepressure

ClassClass ofof antibioticantibiotic
AmountAmount ofof antibioticantibiotic

perper
NumberNumber ofof patientspatients

perper
GeographycalGeographycal areaarea



MacroepidemiologicalMacroepidemiological
considerationsconsiderations

PenicillinsPenicillins
AminoglycosidesAminoglycosides
NitrofurantoinNitrofurantoin, , trimetroprimtrimetroprim
First First generationgeneration cephalosporinscephalosporins
SecondSecond generationgeneration cephalosporinscephalosporins
TetracyclinesTetracyclines
MacrolidesMacrolides
ThirdThird generationgeneration cephalosporinscephalosporins
FluoroquinolonesFluoroquinolones
CarbapenemsCarbapenems



MarketingMarketing pressurepressure

CheapCheap

PenicillinPenicillin
AmpicillinAmpicillin//AmoxicillinAmoxicillin
OxacillinOxacillin
GentamycinGentamycin
MetronidazoleMetronidazole
NitrofurantoinNitrofurantoin
TrimetroprimTrimetroprim

ExpensiveExpensive

III III gengen cephalosporinscephalosporins
NewerNewer MacrolidesMacrolides
FluoroquinolonesFluoroquinolones
PenicillinsPenicillins//ββ-- lactamaselactamase
inhibitorsinhibitors
CarbapenemsCarbapenems



RiskRisk ofof superinfectionsuperinfection

ClostridiumClostridium DifficileDifficile infectioninfection
III III generationgeneration cephalosporinscephalosporins, , 
AmoxicillinAmoxicillin//ClavulanateClavulanate, , ClindamycinClindamycin, , 
CiprofloxacinCiprofloxacin ? ? ((Pepin J et alPepin J et al, 2004), 2004)

MRSAMRSA
Macrolides Macrolides (Goosens et al, 2004)(Goosens et al, 2004)

Cephalosporins Cephalosporins (Meyer En et al, 2006, Harbath S et al, 2006)(Meyer En et al, 2006, Harbath S et al, 2006)

Fluoroquinolones Fluoroquinolones (Dziekan et al, 2000, Harbath S, 2000, Charbonneau P et (Dziekan et al, 2000, Harbath S, 2000, Charbonneau P et 
al, 2006)al, 2006)



RiskRisk ofof superinfectionsuperinfection
DisseminatedDisseminated candidiasiscandidiasis

CarbapenemsCarbapenems
CephalosporinsCephalosporins

ESBL ESBL producersproducers Gr Gr negativesnegatives
Cephalosporins Cephalosporins (Rahal JL et al, 1998)(Rahal JL et al, 1998)

PiperacillinPiperacillin//TazobactamTazobactam

MultiresistantMultiresistant PseudomonasPseudomonas aeruginosaaeruginosa
CephalosporinsCephalosporins
Carbapenems Carbapenems (Leroy O et al, 2005)(Leroy O et al, 2005)

CarbapenemCarbapenem resistantresistant AcinetobacterAcinetobacter BaumaniiBaumanii
CephalosporinsCephalosporins
Carbapenems Carbapenems (Lee SO et al, 2004)(Lee SO et al, 2004)

StenotrophomonasStenotrophomonas maltophilamaltophila
CarbapenemsCarbapenems, Cephalosporins , Cephalosporins (Carmeli Y, 1997)(Carmeli Y, 1997) (Hanes SD et al, 2002)(Hanes SD et al, 2002)



TreatmentTreatment ofof resistantresistant bacteriabacteria

ChoiceChoice ofof empiricalempirical treatmenttreatment complicatedcomplicated
AntibioticsAntibiotics withwith moremore sideside effectseffects
CombinationsCombinations increaseincrease toxicitytoxicity
RiskRisk ofof superinfectionsuperinfection
CostsCosts



PharmacokineticPharmacokinetic//PharmacodinamicPharmacodinamic
(PK/PD) (PK/PD) relationshipsrelationships

ConcentrationConcentration independentindependent –– timetime
dependentdependent

ßß-- lactamslactams
PenicillinsPenicillins, , CephalosporinsCephalosporins, , CarbapenemsCarbapenems

VancomycinVancomycin, , macrolidesmacrolides, , clindamycinclindamycin
33--6 times 6 times thethe MIC, MIC, withwith furtherfurther concentrationconcentration
littlelittle effecteffect
% % ofof timetime aboveabove MIC (%MIC (%tt >MIC) >MIC) importantimportant



TimeTime dependantdependant strategiesstrategies

MoreMore--frequentfrequent dailydaily dosesdoses
UsingUsing concomitantconcomitant inhibitorsinhibitors ofof antimicrobialantimicrobial clearanceclearance
Continuous infusion  Continuous infusion  (Craig WA (Craig WA et alet al, 1992) (Kasiakou SK, 2005) (Frei CR, 2005) , 1992) (Kasiakou SK, 2005) (Frei CR, 2005) 

CefepimeCefepime -- PseudomonasPseudomonas aeruginosaaeruginosa
Burgess DS Burgess DS et alet al, 2000, 2000
Tam VH Tam VH et alet al, 2003, 2003

MeropenemMeropenem –– VAPVAP
Lorente L Lorente L et alet al, 2006, 2006

PiperacillinPiperacillin//TazobactamTazobactam –– Gr Gr negneg abdominalabdominal
Buck C Buck C et alet al, 2005, 2005

VankomicinVankomicin –– VAP VAP causedcaused byby MRSAMRSA
Blot S, 2005 Blot S, 2005 
Kitzis MD, 2006Kitzis MD, 2006



PharmacokineticPharmacokinetic//PharmacodinamicPharmacodinamic
(PK/PD) (PK/PD) relationshipsrelationships

ConcentrationConcentration dependentdependent
AminoglycosidesAminoglycosides
FluoroquinolonesFluoroquinolones

CCmaxmax : MIC ratio of 8: MIC ratio of 8--1010
24h AUC/MIC 10024h AUC/MIC 100--125125

LimitationsLimitations byby toxicitytoxicity



ConcentrationConcentration dependantdependant strategiesstrategies

AminoglycosidesAminoglycosides onceonce dailydaily
Gentamycin 7mg/kg Gentamycin 7mg/kg (Nicolau DP et al, 1995)(Nicolau DP et al, 1995)

Amikacin 15 mg/kgAmikacin 15 mg/kg

FluoroquinolonesFluoroquinolones inin maximummaximum dosedose
Ciprofloxacin 400mg Ciprofloxacin 400mg 
Levofloxacin 750 mg Levofloxacin 750 mg 

DoseDose adjustmentadjustment inin criticallycritically illill patientpatient withwith
organorgan failurefailure



CombinationCombination therapytherapy

WideWide spectrumspectrum coveragecoverage neededneeded
ßß-- lactamslactams + + macrolidesmacrolides
ßß-- lactamslactams + + glucopeptidesglucopeptides
ßß-- lactamslactams + + aminoglycosidesaminoglycosides+ + glucopeptidesglucopeptides

SynergicSynergic actionaction
ßß-- lactamslactams + + aminoglycosidesaminoglycosides
ßß-- lactamslactams + + fluoroquinolonesfluoroquinolones ((switchswitch to to oraloral possiblepossible))

PreventionPrevention ofof resistanceresistance acquisitionacquisition
S.aureusS.aureus –– rifampinrifampin, , clindamycinclindamycin, , fluoroquinolonesfluoroquinolones
PseudomonasPseudomonas aeruginosaaeruginosa –– CarbapenemsCarbapenems



AntagonismAntagonism inin vivovivo

PenicillinPenicillin and chlortetracyclin and chlortetracyclin (Lepper MH et al, 1951)(Lepper MH et al, 1951)

AmpicillinAmpicillin and chloramphenicol and chloramphenicol (Mathies AW 1967)(Mathies AW 1967)

??????????
??????????
??????????
CautionCaution neededneeded withwith previouslypreviously unstudiedunstudied
combinationscombinations



RouteRoute ofof administrationadministration

OralOral therapytherapy prefferableprefferable
EquallyEqually effectiveeffective forfor thethe mostmost indicationsindications
CheaperCheaper
More More convenientconvenient
ReducedReduced cathetercatheter infectioninfection riskrisk

IntramuscularIntramuscular routeroute isis dubiousdubious
IntravenousIntravenous administrationadministration forfor severesevere diseasedisease
oror specificspecific locationlocation



ESMID NEWS 2ESMID NEWS 2--20052005

WhenWhen to to changechange fromfrom iv to iv to oraloral

SignsSigns andand symptomssymptoms areare improvingimproving
PatientPatient cancan taketake oraloral medicationmedication
A A suitablesuitable oraloral agentagent isis availableavailable asas per per 
guidelinesguidelines oror microbiologicalmicrobiological resultsresults
PatientPatient hashas no:no:

MeningitisMeningitis
OsteomyelitisOsteomyelitis
SepticSeptic arthritisarthritis
EndocarditisEndocarditis
ImmunosupressionImmunosupression



RouteRoute ofof AB AB adminstrationadminstration inin
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LengthLength ofof treatmenttreatment
Early (1940Early (1940--50s) use 350s) use 3--5 days 5 days untiluntil feverfever
subsidessubsides
Later (1960Later (1960--1990s) 101990s) 10--14 days 14 days forfor registrationregistration
purposespurposes
Today (2000Today (2000--) a maximum of 5) a maximum of 5--7 days 7 days exceptexcept

OsteomyelitsOsteomyelits
EndocarditisEndocarditis
AbscessAbscess
ClCl. Difficile . Difficile infectioninfection
ImmunocompromisedImmunocompromised ((neutropenianeutropenia, , diabetesdiabetes))

Stop Stop antibioticsantibiotics immediatelyimmediately ifif it it isis notnot necessarynecessary
to to continuecontinue



If treatment does not work If treatment does not work 
(no improvement after 48 (no improvement after 48 hourshours))

TheThe diagnosisdiagnosis isis incorrectincorrect
TheThe choicechoice ofof antibioticantibiotic isis incorrectincorrect
TheThe antibioticantibiotic cannotcannot reachreach thethe sitesite ofof infectioninfection
TheThe etiologicaletiological agentagent isis resistantresistant to to thethe antibioticantibiotic
AbscessAbscess-- SurgicalSurgical drainagedrainage maybemaybe neededneeded
ThereThere isis a a secondarysecondary infectioninfection
NonNon –– compliancecompliance ofof thethe hosthost
AntibioticAntibiotic feverfever



TreatmentTreatment isis notnot effectiveeffective

RepeatRepeat thethe culturescultures
CContinue with the present regimen ontinue with the present regimen 

increase the level of treatment by changing from oral increase the level of treatment by changing from oral 
to parenterato parenterall
IncreaseIncrease thethe dosedose

ChangeChange thethe regimenregimen
ChangeChange to to moremore specificspecific narrownarrow spectrumspectrum antibioticantibiotic
accordingaccording to to thethe cultureculture
ChangeChange to a broader spectrum antibioticto a broader spectrum antibiotic



TreatmentTreatment isis effectiveeffective

decrease the level of treatment by changing decrease the level of treatment by changing 
from parenteral to oralfrom parenteral to oral

decreasdecreasee the dose or changthe dose or changee to a more to a more 
specific narrow spectrum antibiotic specific narrow spectrum antibiotic 

stop the antibiotic; the objective of treatment stop the antibiotic; the objective of treatment 
is achieved or the diagnosis has been is achieved or the diagnosis has been 
changed. changed. 



GuidelinesGuidelines

GoodGood forfor peoplepeople whowho havehave no no ideaidea howhow to to 
useuse antibioticsantibiotics
GoodGood ifif evidenceevidence basedbased
GoodGood asas consensusconsensus betweenbetween specialistsspecialists
GoodGood ifif locallocal andand donedone byby professionalsprofessionals
BadBad ifif sponsoredsponsored byby pharmpharm companiescompanies
BadBad ifif translatedtranslated andand adaptedadapted
BadBad ifif notnot locallocal consensusconsensus
BadBad ifif notnot updatedupdated



QuestionsQuestions to to answeranswer everyevery timetime
IsIs anan antibioticantibiotic reallyreally necessarynecessary??
WhatWhat isis thethe mostmost likelylikely pathogenpathogen??
WhatWhat isis thethe locallocal resistanceresistance patternpattern??
WhatWhat isis thethe mostmost appropriateappropriate antibioticantibiotic??
HowHow it it willwill influence influence thethe resistanceresistance selectionselection
pressurepressure ??
WhatWhat dosedose, , routeroute, , frequencyfrequency andand durationduration areare
neededneeded??
IsIs thethe treatmenttreatment effectiveeffective??


