
Antibiotic
Combination



REASONS TO USE ANTIBIOTIC 
COMBINATIONS

• Broader coverage
• Antimicrobial synergism
• Increased bacterial killing
• Decrease in antimicrobial

resistance





Combinations



adequate

Inadequate

Micek et al AAC 2010,54,1742

32.4%

63%
Mortality

Inadequate Empirical Antibiotic Therapy and 
Mortality



P<0.001





Combination for 
all ?

Or for selected
patients ??????





62 series of data



Septic Shock

62 series of data



Combination or Monotherapy ?

Desadvantage if
Mortality < 15 %

Beneficial if
Mortality > 25 %



Aminoglycoside > Fluoroquinolone
 Renal toxicity (aminoglycoside)

RRT similar rate

Micek et al AAC 2010,54,1742



Antibiotic Combination: Broader coverage

Immunodepression
?????

-



Febrile 
Neutropenia

(Paul, BMJ 2003)





TARGET 
BACTERIA

?



Microbiology of Peritoneal 
Infections

Facultative GNB

E. coli 60%
Klebsiella 15%
Proteus 15%
Enterobacter 5%
Morganella 5%
Other...

Anaerobes

B. fragilis 50%
Other Bacter. 40%
Fusobacterium 5%
Clostridium 25%
Peptococcus 30%
Lactobacillus 15%

Solomkin et al Ann Surg. 1984, 200, 29



CID 2010,50 133 - 164 





REASONS TO USE ANTIBIOTIC 
COMBINATIONS

• Broader coverage
• Antimicrobial synergism
• Increased bacterial killing
• Decrease in antimicrobial

resistance



Synergism :
Combination of two 
antibiotics targeting
the same germ(s)



Synergism :
Decrease treatment 

failure
Increase survival





AAC April 2014



Combination

Monotherapy











AAC April 2014





















Pseudomonas   



Pseudomonas Bacteremia

Safdar et al  Lancet ID 2004 , 4 , 519-527



AAC 2013 57 1270 







AAC 2013 57 1270 



CID 2013 57 208



CombiMono
Inadequate













Combinations



REASONS TO USE ANTIBIOTIC 
COMBINATIONS

• Broader coverage
• Antimicrobial synergism
• Increased bacterial killing
• Decrease in antimicrobial

resistance







Bacterial Resistance Development ?

Paul et al BMJ 2004, Online First bmj.com



Treatment of serious infections

Contract with the patient : to give 
the most appropriate empirical therapy.

Contract with the community : reevaluate
therapy; de-escalate to antibiotics :

. cheaper

. narrow spectrum

. lower toxicity



Take Home Messages
High expected mortality : >25 %
Septic shock and severe sepsis
AMG > quinolones
Pseudomonas ???
Re - evaluation on day 3 – 5
In the ICU never exceed 5 days



Broad-spectrum Empirical Therapy for 72h Does not Lead 
to Emergence of resistance

• Prospective study. 19 - month study period
• Imipenem + gentamicin for 72 hours for suspected sepsis,        
while awaiting culture

Early period Late period 

Imipenem sensitive Imipenem sensitive 

All bacteria          76% 
P. aeruginosa      62% 
 

         80% 
88% p < 0.007 

Genta sensitive 
All bacteria          70% 
 

Genta sensitive 
79% 

Cefta sensitive 
All bacteria          74% 

Cefta sensitive 
73% 

  
 

 

Namias et al
J. Trauma 
1998, 45,
887
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