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Activity Activity vsvs Pseudomonas Pseudomonas aeruginosaaeruginosa

Pseudomonas aeruginosa - MYSTIC Belgium - 1998/2005
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Susceptibility Patterns for  Pseudomonas Susceptibility Patterns for  Pseudomonas 
aeruginosaaeruginosa : Total : Total vsvs nonnon--CF strainsCF strains

2002 2003

Total Non-CF Total Non-CF

(n=175) (n=140) (n=237) P value (n=184)

MEM 88.6 87.1 76.8 0.02 82.1

IPM 78.9 77.9 71.7 NS 77.2

CAZ 78.3 78.6 67.5 0.02 76.6

CPM 74.3 75.0 58.1 0.001 67.8

P+T 86.9 86.4 77.2 0.01 78.8

CIP 76.6 79.3 57.0 <0.001 68.5

AMK 80.0 87.9 68.2 0.01 76.0

⇒ Increase in resistance: affected by CF isolates !



Multi Drug Resistant Isolates of Multi Drug Resistant Isolates of 
Pseudomonas Pseudomonas aeruginosaaeruginosa 1997 1997 -- 20042004

CountryCountry NN°° CentersCenters NN°° of isolates (%)of isolates (%)
Ps.aeruginosaPs.aeruginosa MDRMDR

BelgiumBelgium 88 16131613 152 (9.4)152 (9.4)
Czech Republic Czech Republic 11 164164 39 (2.4)39 (2.4)
GermanyGermany 77 17991799 172 (9.6)172 (9.6)
ItalyItaly 33 11111111 252 (22.7)252 (22.7)
Poland Poland 11 178178 3 (1.7)3 (1.7)
Russia Russia 11 160160 41 (25.6)41 (25.6)
Sweden Sweden 44 267267 5 (1.9)5 (1.9)
Turkey Turkey 99 12801280 383 (29.9)383 (29.9)
UK UK 55 10561056 82 (7.8)82 (7.8)



MONOTHERAPY

COMBINATION THERAPY



SepsisSepsis(1)(1)

Mica Paul et al BMJ 2004Mica Paul et al BMJ 2004

MetaMeta--analysisanalysis of 64 of 64 randomizedrandomized trialstrials
withwith 7586 non 7586 non neutropenicneutropenic patientspatients
→→ betalactambetalactam = = betalactambetalactam + aminoside+ aminoside

on the basis of all cause on the basis of all cause fatalityfatality
-- No No advantageadvantage amongamong patients patients withwith

P. P. aeruginosaaeruginosa infection (426 patients)infection (426 patients)



SepsisSepsis(2)(2)

ClinicalClinical failurefailure more more commoncommon withwith
combinationcombination treatmenttreatment

No No differencedifference in the rate  of in the rate  of developmentdevelopment
of of resistanceresistance
⇒⇒ lacklack of of compellingcompelling data to support data to support 

the initial use of the initial use of combinationcombination
therapytherapy……



CombinationCombination versus versus monotherapymonotherapy

BodeyBodey et al et al ArchArch Int Med 1985Int Med 1985

RetrospectiveRetrospective studystudy in  410  cancer patients in  410  cancer patients 
withwith P. P. aeruginosaaeruginosa septicemiasepticemia

of MD Anderson Cancer Centerof MD Anderson Cancer Center
1/3 1/3 withwith pneumoniapneumonia
→→ betalactambetalactam monotherapymonotherapy = = combinationcombination

7272↔↔71%71%
NB : NB : veryvery poorpoor outcomeoutcome if if monotherapymonotherapy withwith

an an aminoglycosideaminoglycoside (29%)(29%)



CombinationCombination versus versus monotherapymonotherapy

Hilf,YuHilf,Yu et al Am J Med 1989et al Am J Med 1989

200 patients 200 patients withwith P. P. aeruginosaaeruginosa septicemiasepticemia
Prospective Prospective studystudy

MortalityMortality : 27% (: 27% (combinationcombination) ) ↔↔ 47% (mono)47% (mono)
BUT : BUT : lessless potentpotent AB AB thanthan nownow

<< 10% 10% hadhad receivedreceived pipera, pipera, ceftacefta or or 
imipenemimipenem

Alternative conclusion :Alternative conclusion :
combinationcombination therapytherapy isis superiorsuperior to an to an aminoamino alonealone!!



CombinationCombination versus versus monotherapymonotherapy
in in P.aeruginosaP.aeruginosa septicemiasepticemia

SinceSince 1989 : 1989 : severalseveral studiesstudies ::
samesame outcomeoutcome

–– Vidal Vidal ArchArch Int Med 1996(189 pat)Int Med 1996(189 pat)
–– KuikkaKuikka EurEur J Clin J Clin MicrobMicrob Infect Dis 1998Infect Dis 1998
–– SigmanSigman Int J Int J InfInf Dis 1998 (123 pat)Dis 1998 (123 pat)
–– ChatzinikolaouChatzinikolaou ArchArch Int Med 2000(145 pat)Int Med 2000(145 pat)
–– ChamotChamot AAC 2003AAC 2003

–– BUT : BUT : majoritymajority of ID experts of ID experts stillstill favorfavor use of a      use of a      
combinationcombination, , especiallyespecially if S to the if S to the betalactambetalactam
agent agent isis ≤≤80%80%



EndovascularEndovascular infectionsinfections

Rare cases of Rare cases of endocarditisendocarditis ((esp.drugesp.drug addictsaddicts))
Case reports of Case reports of failurefailure withwith severalseveral
mono/mono/combinationcombination therapytherapy
MeropenemMeropenem and and tobratobra sucessfullsucessfull in one casein one case
Association of Association of rifampinrifampin withwith carbenicillincarbenicillin / / 
aminoamino effective in 2 cases effective in 2 cases clinicallyclinically R to the R to the 
combinationcombination.(.(YuYu AAC 1984)AAC 1984)



Nosocomial Nosocomial pneumoniapneumonia (1)(1)

P. P. aeruginosaaeruginosa in the in the threethree leadingleading pathogenspathogens in in mostmost VAP VAP 
studiesstudies

-- High High failurefailure rate rate withwith aminoglycosidesaminoglycosides alonealone
((historichistoric data)data)

-- No data for inclusion of No data for inclusion of aminoamino for for fullyfully S S 
organismsorganisms(not (not optimallyoptimally active in the active in the lungslungs atat
concentration concentration obtainedobtained withwith IV administration)IV administration)

No prospective No prospective studystudy of a of a betalactambetalactam withwith
or or withoutwithout a FQa FQ



Nosocomial Nosocomial pneumoniapneumonia (2)(2)

No data for No data for aerosolizedaerosolized administration in administration in 
ACUTE P. ACUTE P. aeruginosaaeruginosa pneumoniapneumonia ::
-- Small DBR Small DBR studystudy in VAP due to in VAP due to variousvarious

pathogenspathogens ((Brown AAC 1990Brown AAC 1990) but ) but potentialpotential
efficacyefficacy in MDR in MDR P.aeruginosaP.aeruginosa pneumoniapneumonia
(case reports) (case reports) 

No data No data showingshowing preventionprevention of of developmentdevelopment of R of R 
to to imipenemimipenem by the addition of an by the addition of an aminoglycosideaminoglycoside

((ComettaCometta AAC 1994)AAC 1994)



Comparison of 8 versus 15 days of
AB therapy for VAP in adults

• Chastre et al, JAMA 2003

• Prospective, randomized, double-blind study
(until day 8)

• 51 ICU in France  - From 6/99 to 6/02
• Either short course of AB : 8 days

long (classic) course : 15 days
with BAL at D1



Study DesignStudy Design

1171 patients assessed for eligibility 769 ineligible
180 had early-onset VAP
79 had inappropriate initial treatment
79 had SAPS II >65
77 had severe immunosuppression
77 had been enrolled in other studies
75 had extrapulmonary infections
70 died before Day 3
31 were aged <18 yr
21 refused consent
19 had DNR orders
61 were excluded for other reasons197 assigned to

8-day regimen
205 assigned to
15-day regimen

197 included in
analysis

204 included in
analysis

1 patient excluded 
from analysis

(Consent withdrawal)

402 randomised

ChastreChastre, Wolff, Fagon, et al. JAMA 2003, Wolff, Fagon, et al. JAMA 2003
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BacteriologyBacteriology
%

p=0.613 p=0.973 p=0.913
43.2

11.2

32.9
40.2

11.3

30.9

0

20

40

60

80

100

Polymicrobial MRSA NF-GNB

8-day
15-day

ChastreChastre, Wolff, Fagon, et al. JAMA 2003, Wolff, Fagon, et al. JAMA 2003
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PercentagesPercentages of of PulmonaryPulmonary Infection Infection 
RecurrenceRecurrence AccordingAccording to to AntimicrobialAntimicrobial

TherapyTherapy DurationDuration (NF(NF--GNB)GNB)
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FebrileFebrile neutropenianeutropenia (1)(1)

HistoricallyHistorically : : leadingleading pathogenpathogen
→→ lessless commoncommon ((prophylaxisprophylaxis,,……))

IDSA Guidelines :IDSA Guidelines :
-- ceftazidimeceftazidime or or cefepimecefepime or or 

carbapenemcarbapenem
+/+/-- aminoglycosideaminoglycoside

-- antipseudomonalantipseudomonal penicillinpenicillin
+ + aminoglycosideaminoglycoside alsoalso validvalid optionoption



FebrileFebrile neutropenianeutropenia (2)(2)

Mica Paul et al BMJ 2003Mica Paul et al BMJ 2003

MetaMeta-- analysisanalysis of 47 of 47 randomizedrandomized trials/7807 ptrials/7807 p
→→ no no significantsignificant differencedifference inin

all cause all cause fatalityfatality
-- significantsignificant advantageadvantage withwith monotherapymonotherapy

for for successsuccess
-- similarsimilar rate of rate of superinfectionsuperinfection
-- more adverse more adverse eventsevents in the in the combinationcombination

treatmenttreatment group group 
(not (not reducedreduced by OD by OD aminoamino dosingdosing))



MENINGITISMENINGITIS(1)(1)

SecondarySecondary to a to a neurosurgicalneurosurgical procedureprocedure, , 
headhead trauma or trauma or bacteremiabacteremia
Few Few publishedpublished experienceexperience::
-- ceftazidimeceftazidime has the has the «« largestlargest »»publishedpublished

datadata
»» FongFong RevRev InfInf Dis 1985Dis 1985
»» MaroveMarove ChemotherapiaChemotherapia 19851985
»» NorrbyNorrby Am J Med 1985Am J Med 1985



MENINGITIS MENINGITIS (2)(2)

LessLess data data withwith : : cefepimecefepime
meropenemmeropenem ((ChmelikChmelik JAC 1993JAC 1993))

Data in Gram (Data in Gram (--))meningitismeningitis
withwith aztreonamaztreonam ((not not specificallyspecifically withwith P. P. aeruginosaaeruginosa ))

Kilpatrick Kilpatrick ScandScand J J InfInf Dis 1981Dis 1981

withwith ciprofloxacinciprofloxacin
Wong CID 1997Wong CID 1997



MENINGITISMENINGITIS(3)(3)

UnprovedUnproved necessitynecessity of an of an aminoglycosideaminoglycoside,,
unlessunless betalactambetalactam R R organismorganism

((thenthen by by intrathecalintrathecal administration)administration)
LengthLength of of therapytherapy : : empiricempiric!!
≥≥ 2 2 weeksweeks((withwith removalremoval of of anyany foreignforeign

bodies)bodies)



UTIUTI

((Nearly)byNearly)by definitiondefinition a a ««complicatedcomplicated UTIUTI»»
stone, stone, stentstent, , cathetercatheter, instrumentation,, instrumentation,……

No comparative data on No comparative data on specificspecific therapiestherapies ::
-- antipseudomonalantipseudomonal betalactamsbetalactams
-- aminoglycosidesaminoglycosides
-- fluoroquinolonesfluoroquinolones(esp. (esp. ciprofloxacinciprofloxacin))

DurationDuration : 7: 7--14 14 daysdays (acute (acute pyelonpyelon.).)



cSSTIcSSTI

BurnBurn woundswounds,,……
→→ Extensive Extensive debridementdebridement
CeftazidimeCeftazidime(or (or cefepimecefepime, or , or aminopenaminopen or or 

carbapenemcarbapenem))
NB : NB : rapidrapid developmentdevelopment of R in one of R in one studystudy

withwith imipenemimipenem monotherapymonotherapy……..



Mode of administrationMode of administration

ContinuousContinuous infusion of a infusion of a betalactambetalactam ::
no no clinicalclinical studystudy on P. on P. aeruginosaaeruginosa
infectioninfection

OD or multiple doses of an OD or multiple doses of an aminoglycosideaminoglycoside ::
–– No prospective data No prospective data showingshowing a a betterbetter

outcomeoutcome



ConclusionConclusion

KnowledgeKnowledge of LOCAL of LOCAL epidemiologyepidemiology
MonotherapyMonotherapy withwith a a potentiallypotentially active active 
betalactambetalactam atat «« highhigh dosesdoses »»

+/+/-- initial association in initial association in severesevere infections infections withwith ::
-- an an aminoglycosideaminoglycoside IF IF lowlow local R local R levelslevels

non non pulmpulm. infect ?. infect ?
-- a FQ IF a FQ IF lowlow local R local R levelslevels//pulmpulm infect.infect.

In In unitsunits wherewhere R to R to betalactambetalactam ≥≥ 1515--20%20%
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