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Les staphylocoquesLes staphylocoques

►► 1 1 -- IntroductionIntroduction
►► Les Staphylocoques sont des Les Staphylocoques sont des CocciCocci àà Gram Gram 

positif classiquement dispospositif classiquement disposéés en amas. s en amas. 
►► Actuellement, on distingue 44 espActuellement, on distingue 44 espèèces. ces. 
►► LL’’espespèècece S. aureusS. aureus se distingue des se distingue des 

staphylocoques appelstaphylocoques appeléés staphylocoques s staphylocoques àà
coagulasecoagulase nnéégative (SCN) par la prgative (SCN) par la préésence dsence d’’une une 
coagulasecoagulase..

►► S. aureusS. aureus est un germe trest un germe trèès important aussi s important aussi 
bien dans les infections communautaires que bien dans les infections communautaires que 
nosocomiales.nosocomiales.



1Smith TL et al. N Engl J Med. 1999;340:493-501. 2Martone WJ. Infect Control Hosp Epidemiol. 1998;19:539-545. 
3Hiramatsu K et al. J Antimicrob Chemother. 1997;40:135-136. 4CDC. MMWR Morb Mortal Wkly Rep. 2002;51:565-567.
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VRE = vancomycin-resistant enterococci
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PathogPathogéénnéécitcitéé

►►Il est important de distinguer Il est important de distinguer S. aureusS. aureus des des 
SCN. SCN. S. aureusS. aureus a un potentiel de a un potentiel de 
pathogpathogéénicitnicitéé trtrèès important et est s important et est 
responsable aussi bien dresponsable aussi bien d’’infections infections 
communautaires que nosocomiales. communautaires que nosocomiales. 

►►Par opposition, les Par opposition, les SCN SCN sont en rsont en rèègle gle 
ggéénnéérale des bactrale des bactééries ries opportunistesopportunistes
essentiellement responsables dessentiellement responsables d’’infections infections 
nosocomiales.nosocomiales.





En principe, les En principe, les staphstaph sont sensibles sont sensibles 
auxaux



Mais Mais 

►►RRéésistance aux P A par psistance aux P A par péénicillinase nicillinase 
►►Puis rPuis réésistance aux P M par changement de sistance aux P M par changement de 

PBPPBP SARMSARM
►►Puis rPuis réésistance de type van ou par autres sistance de type van ou par autres 

changement du changement du peptidoglycanepeptidoglycane
►►RRéésistance par changement de site sistance par changement de site 

intracellulaireintracellulaire



TMP-SMX = trimethoprim-sulfamethoxazole.
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DaptomycinDaptomycin

►► DescriptionDescription
Cyclic Cyclic lipopeptidelipopeptide indicated to treat complicated skin and skin indicated to treat complicated skin and skin 
structure infections caused by structure infections caused by S S aureusaureus Streptococcus Streptococcus 
pyogenespyogenes, Streptococcus , Streptococcus and and EnterococcusEnterococcus faecalisfaecalis..
Binds to bacterial membranes and causes rapid membrane Binds to bacterial membranes and causes rapid membrane 
potential depolarization, thereby inhibiting protein, DNA, and potential depolarization, thereby inhibiting protein, DNA, and 
RNA synthesis and ultimately causing cell death.RNA synthesis and ultimately causing cell death.

►► Adult Dose Adult Dose 
4 mg/kg IV q24h 4 mg/kg IV q24h -- q48h infused over 30 minq48h infused over 30 min
Pediatric Dose Pediatric Dose <18 years: Not established<18 years: Not established

►► Interactions Interactions 
CoadministrationCoadministration with with tobramycintobramycin slightly increases slightly increases daptomycindaptomycin
CmaxCmax and AUC and decreases and AUC and decreases tobramycintobramycin CmaxCmax and AUC; and AUC; 



DaptomycinDaptomycin

►► PregnancyPregnancy
B B -- Fetal risk not confirmed in studies in humans Fetal risk not confirmed in studies in humans 

►► Precautions Precautions 
Decrease dose with renal function <30 Decrease dose with renal function <30 mLmL/min; monitor CK levels /min; monitor CK levels 
and discontinue and discontinue daptomycindaptomycin with elevated CK and unexplained with elevated CK and unexplained 
myopathymyopathy, not indicated for pneumonia (higher death rate in , not indicated for pneumonia (higher death rate in 
daptomycindaptomycin--treated patients during phase III trials);treated patients during phase III trials);

►► not compatible with dextrosenot compatible with dextrose--containing solutionscontaining solutions



TMP-SMX = trimethoprim-sulfamethoxazole.
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Quinupristin/dalfopristinQuinupristin/dalfopristin

►► Description Description 
Belongs to the Belongs to the streptograminstreptogramin group of antibiotics. Inhibits protein group of antibiotics. Inhibits protein 
synthesis and is usually synthesis and is usually bacteriostaticbacteriostatic..

►► Adult Dose Adult Dose 
7.5 mg/kg IV q8h7.5 mg/kg IV q8h

►► InteractionsInteractions
MayMay decrease elimination and decrease elimination and increase toxicityincrease toxicity of cyclosporine A, of cyclosporine A, 
midazolammidazolam, , nifedipinenifedipine, , terfenadineterfenadine astemizoleastemizole, , cisapridecisapride, , 
alfentanilalfentanil, , alosetronalosetron, , alprazolamalprazolam, , carbamazepinecarbamazepine, , delavirdinedelavirdine, , 
diazepam, diazepam, diltiazemdiltiazem, , disopyramidedisopyramide, , dofetilidedofetilide, , donepezildonepezil, , 
erythromycin, erythromycin, ethinylethinyl estradiolestradiol, , felodipinefelodipine, , fexofenadinefexofenadine, , indinavirindinavir, , 
lidocainelidocaine, , lovastatinlovastatin, , methylprednisolonemethylprednisolone, , nevirapinenevirapine, , 
norethindronenorethindrone, , quinidinequinidine, , ritonavirritonavir, , saquinavirsaquinavir, , simvastatinsimvastatin, , 
tacrolimustacrolimus, , triazolamtriazolam, , trimetrexatetrimetrexate, , verapamilverapamil, , vinblastinevinblastine, and, , and, 
possibly, other drugspossibly, other drugs



Quinupristin/dalfopristinQuinupristin/dalfopristin

►► PregnancyPregnancy
C C -- Fetal risk revealed in studies in animals but Fetal risk revealed in studies in animals but 
not established or not studied in humans; may not established or not studied in humans; may 
use if benefits outweigh risk to fetususe if benefits outweigh risk to fetus

►► Precautions Precautions 
ArthralgiasArthralgias and and myalgiasmyalgias are common and may are common and may 
be severe; be severe; venous irritationvenous irritation common when common when 
administered through a peripheral line; administered through a peripheral line; 
administration through central venous line administration through central venous line 
recommended; asymptomatic elevation of recommended; asymptomatic elevation of 
unconjugatedunconjugated bilirubinbilirubin level may occurlevel may occur



TMP-SMX = trimethoprim-sulfamethoxazole.
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TigecyclineTigecycline

►► Description Description 
A A glycylcyclineglycylcycline antibiotic that inhibits bacterial protein antibiotic that inhibits bacterial protein 
translation by binding to 30S ribosomal subunit, and translation by binding to 30S ribosomal subunit, and 
blocks entry of aminoblocks entry of amino--acylacyl tRNAtRNA molecules in molecules in 
ribosome A site. Indicated for complicated skin and ribosome A site. Indicated for complicated skin and 
skin structure infections and complicated intraskin structure infections and complicated intra--
abdominal infections. abdominal infections. 

►► Adult DoseAdult Dose
Infuse each dose over 30Infuse each dose over 30--60 min60 min
100 mg IV once, then 50 mg IV q12h100 mg IV once, then 50 mg IV q12h
Severe hepatic impairment (Severe hepatic impairment (ieie, Child Pugh class C): , Child Pugh class C): 
100 mg IV once, then 25 mg IV q12h100 mg IV once, then 25 mg IV q12h

►► Pediatric Dose Pediatric Dose 
<18 years: Not established<18 years: Not established
>18 years: Administer as in adults>18 years: Administer as in adults



TigecyclineTigecycline

►► Interactions Interactions 
CoadministrationCoadministration decreases decreases warfarinwarfarin clearance and clearance and 
increases increases warfarinwarfarin CmaxCmax and AUC (monitor and AUC (monitor aPTTaPTT and and 
INR); INR); coadministrationcoadministration of antibiotics with oral of antibiotics with oral 
contraceptives may decrease contraceptive effectcontraceptives may decrease contraceptive effect

►► PregnancyPregnancy
D D -- Fetal risk shown in humans; use only if benefits Fetal risk shown in humans; use only if benefits 
outweigh risk to fetusoutweigh risk to fetus

►► Precautions Precautions 
Caution in severe hepatic impairment (reduce dose); Caution in severe hepatic impairment (reduce dose); 
may adversely effect tooth development; may permit may adversely effect tooth development; may permit 
clostridia overgrowth, resulting in antibioticclostridia overgrowth, resulting in antibiotic--associated associated 
colitiscolitis



TMP-SMX = trimethoprim-sulfamethoxazole.
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LinezolidLinezolid
►► Description Description 

Prevents formation of functional 70S initiation complex. Prevents formation of functional 70S initiation complex. 
BacteriostaticBacteriostatic against staphylococci (MSSA/MRSA).against staphylococci (MSSA/MRSA).

►► Adult DoseAdult Dose
400400--600 mg PO/IV q12h600 mg PO/IV q12h

►► Interactions Interactions 
May cause hypertensionMay cause hypertension when used concomitantly with when used concomitantly with 
adrenergic agents, including adrenergic agents, including pseudoepinephrinepseudoepinephrine, , 
sympathomimeticsympathomimetic agents, agents, vasopressorsvasopressors, or , or 
dopaminergicdopaminergic agents (reduce dose of dopamine or agents (reduce dose of dopamine or 
epinephrine if concurrent use required); serotonin epinephrine if concurrent use required); serotonin 
syndrome may occur if used concomitantly with syndrome may occur if used concomitantly with 
serotonergicserotonergic agents, including agents, including TCAsTCAs, , meperidinemeperidine, , 
dextromethorphandextromethorphan, , trazodonetrazodone, , venlafaxinevenlafaxine, and , and 
selective serotonin reuptake inhibitorsselective serotonin reuptake inhibitors



LinezolidLinezolid

►► PregnancyPregnancy
C C -- Fetal risk revealed in studies in animals but not Fetal risk revealed in studies in animals but not 
established or not studied in humans; may use if established or not studied in humans; may use if 
benefits outweigh risk to fetusbenefits outweigh risk to fetus

►► PrecautionsPrecautions
Has mild MAOI properties and has interactions as other Has mild MAOI properties and has interactions as other 
MAOIsMAOIs; ; caution in uncontrolled hypertensioncaution in uncontrolled hypertension, , 
pheochromocytomapheochromocytoma, , carcinoidcarcinoid syndrome, or untreated syndrome, or untreated 
hyperthyroidism and in and patients who are at hyperthyroidism and in and patients who are at 
increased risk for bleeding, have preexisting increased risk for bleeding, have preexisting 
thrombocytopenia, receive concomitant medications thrombocytopenia, receive concomitant medications 
that may decrease platelet count or function, or who that may decrease platelet count or function, or who 
may require > 2 wk of therapy (may require > 2 wk of therapy (monitor platelet monitor platelet 
counts);counts); unnecessary use may lead to development of unnecessary use may lead to development of 
resistance to drugresistance to drug



TMP-SMX = trimethoprim-sulfamethoxazole.
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OritavancinOritavancin

►► OritavancinOritavancin is a is a newnew glycopeptideglycopeptide derived from derived from 
vancomycinvancomycin with excellent activity against MRSA with excellent activity against MRSA 
and VISA/VRSAand VISA/VRSA

►► Results from a phase III trial evaluating Results from a phase III trial evaluating 
oritavancinoritavancin versus versus vancomycinvancomycin––cephalexincephalexin in in 
complicated skin and skin structure infections,  complicated skin and skin structure infections,  
show once again no statistically significant show once again no statistically significant 
differences in outcomes between the two study differences in outcomes between the two study 
groups. groups. 
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DNA replicationDNA replication

Nucleotide
biosynthesis Protein

synthesis

ProteinProtein

––

Topo-
isomerase

mRNAmRNA

RNA
transcription

mRNAmRNA

––

––

––

––

ββ--lactamslactams
CephalosporinsCephalosporins
CarbapenemsCarbapenems

Cell wall
synthesis

––
FluoroquinolonesFluoroquinolones

RifampinRifampin
Cytoplasmic
membrane

integrity
PeptidePeptide

antibioticsantibiotics
––

SulfonamidesSulfonamides
TMPTMP--SMXSMX

MetronidazoleMetronidazole

GlycylcyclinesGlycylcyclines
AminoglycosidesAminoglycosides
MacrolidesMacrolides
OxazolidinonesOxazolidinones
StreptograminsStreptogramins
LincosamidesLincosamides
TetracyclinesTetracyclines

Glycylcyclines

10Adapted from: Chopra I. Curr Opin Pharmacol. 2001;1:464-469.



DalbavancinDalbavancin

►► DalbavancinDalbavancin is another is another glycopeptideglycopeptide
►► derived from derived from teicoplaninteicoplanin with similar antiwith similar anti--staphylococcal staphylococcal 

activity as activity as oritavancinoritavancin. . 
►► It is characterized by a long halfIt is characterized by a long half--life that allows a once a life that allows a once a 

week dosage.week dosage.
►► The results of a recent phase II trial on the efficacy of The results of a recent phase II trial on the efficacy of 

dalbavancindalbavancin single dose versus single dose versus vancomycinvancomycin in catheterin catheter--
related related bacteremiabacteremia by gramby gram--positive pathogens, including positive pathogens, including 
MRSA, indicate a significantly higher overall success rate in MRSA, indicate a significantly higher overall success rate in 
patients receiving patients receiving dalbavancindalbavancin (87.0% versus 50.0%) (87.0% versus 50.0%) 
which rises great expectations from the trials underway.which rises great expectations from the trials underway.
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TelavancinTelavancin
►► TelavancinTelavancin is a novel is a novel lipoglycopeptidelipoglycopeptide with activity against with activity against 

gramgram--positive bacteria, including MRSA and VISA/VRSApositive bacteria, including MRSA and VISA/VRSA
►► A phase 2 clinical trial on the efficacy of A phase 2 clinical trial on the efficacy of telavancintelavancin once once 

daily versus standard therapy in patients with MRSA in daily versus standard therapy in patients with MRSA in 
complicated skin and softcomplicated skin and soft--tissue infections shows a clinical tissue infections shows a clinical 
cure rate of 82% for cure rate of 82% for telavancintelavancin versus 69% for the versus 69% for the 
standard therapy. standard therapy. 

►► Microbiologic eradication in these patients was achieved in Microbiologic eradication in these patients was achieved in 
84% for the 84% for the telavancintelavancin and in 74% in the standard therapy and in 74% in the standard therapy 
group. group. 

►► Similar incidence and spectrum of adverse events was Similar incidence and spectrum of adverse events was 
observed in the two groups.observed in the two groups.

►► TelavancinTelavancin is on current phase III trial in patients with is on current phase III trial in patients with 
hospitalhospital--acquired pneumonia.acquired pneumonia.
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CeftobiproleCeftobiprole

►► CeftobiproleCeftobiprole (BAL9141) is a novel broad(BAL9141) is a novel broad--spectrum spectrum 
parenteralparenteral cephalosporin with high affinity to cephalosporin with high affinity to 
PBP2, the PBP2, the methicillinmethicillin--resistant determinant for resistant determinant for 
betabeta--lactamlactam resistance in resistance in staphylococcistaphylococci, and , and 
displays indisplays in--vitro activity against both MRSA and vitro activity against both MRSA and 
VRSA . VRSA . 

►► In a rabbit model of In a rabbit model of endocarditisendocarditis due to MRSA and due to MRSA and 
VISA, VISA, ceftobiproleceftobiprole was as effective as was as effective as vancomycinvancomycin
against MRSA and superior to against MRSA and superior to vancomycinvancomycin against against 
VISA VISA 

►► It is currently on trial in patients with hospitalIt is currently on trial in patients with hospital--
acquired pneumonia and complicated skin and skin acquired pneumonia and complicated skin and skin 
structure infections.structure infections.
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