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10 golden rules of Antibiotic 

Stewardship in the ICU 

ID, Pharma & Micro advice in ICU can be a challenge! 



The ICU is a tough place  

Medscape survey USA 2016 
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γνῶθι σεαυτόν (know yourself): be aware of 
resistance patterns and antibiotic usage data 
in your hospital and unit 

provide regular feedback on resistance 
patterns and antibiotic usage data in ICU 

10 golden rules of Antibiotic 

Stewardship in the ICU 



γνῶθι σεαυτόν 

Nethmap 2016 



γνῶθι σεαυτόν 



 

Start Smart comply to the local guideline for 
empirical therapy but keep in mind the risk 
factors for colonisation with resistant micro 
organisms.  
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10 golden rules of Antibiotic 

Stewardship at the ICU 





 

Start Smart in severe sepsis or septic shock start 
broadspectrum antibiotic therapy promptly.  

and.. 

Provide adequate source control 
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Empirical antibiotic therapy:  
appropriateness matters! 

Kumar, Chest 2009 





10 golden rules of Antibiotic 

Stewardship at the ICU 

Start Smart: decrease time to diagnosis by 
adequate collection and transport of cultures 
and other clinical and microbiological 
diagnostic tests 
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Day of antibiotic change 

 

Kerremans et al, Eur J Clin Microbiol Infect Dis. 2004 Dec;23(12):892-8.  



 

Focus: take PK/PD concepts in consideration in 

every phase of critical illness 
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J. Roberts, Lancet Inf Dis 2014; 14: 498-509 



M.Carlier et al. ECCMID 2014 



Peritoneal antibiotic penetration  

Buijk 2002, Karjagin 2008, Dayhot 2010, Ikawa 2007, Verdier 2011, Seguin 2009, Scheetz 2006  

Low peritoneal concentration or high plasma - peritoneal 
gradient 

Ceftazidime; Meropenem; Imipenem; Ertapenem 

“Adequate” peritoneal concentration 

Cefepime; Cefotaxim; Tigecycline,…  



Pk parameters in peritonitis 

Buijk et al. JAC 2002 



Focus: consider de-escalation and iv-oral switch 
based on available culture results every day  

6 

10 golden rules of Antibiotic 

Stewardship at the ICU 



Increase  
MDR pathogens 

Severely ill patient  
with infection  

No new antibiotics 
in pipeline 

Link antibiotic use  
and development  

of resistance 

De-escalation: concept 

Rapid, adequate  
therapy 

Narrow spectrum,  
reduce AB use  

Broad Spectrum 
empirical R/  

De-escalation 

figure: Liesbeth de Bus 



De-escalation: concept 



De-escalation: concept 



Authors conclusions (2012) 

• “We did not include any study”  

• There is no adequate evidence 
that de-escalation of 
antimicrobial agents is 
effective and safe in patients 
with sepsis, severe sepsis and 
septic shock  



Narrow the 
 spectrum 

Stop if  
infection is  

unlikely 

Reduce the  
amount 

of antibiotics  

‘Switching’ 

Stop ‘safety’ 
antibiotics  

(MRSA) 

Therapy aimed  
at ‘causative  

pathogen’ 

De-escalation: definitions 
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Reduce selection  
of   

MDR bacteria 

Reduce 
time to recovery  

LOS, mortality 

Reduce 
colonisation with 

MDR bacteria 

Reduce  
costs 

Reduce 
infection with 
MDR bacteria 

Reduce   
Antibiotic use  

(DDD) 

De-escalation: goals? 



E. Schuts, Lancet Inf Dis 2016  



RCT de-escalation in ICU 



• Multicenter (9) ICU study in France 

•Radomised: continue vs. de-escalate 

•Unblinded 

•120 patients 

•Primary outcome: LOS (non-inferiority de-escalation) 

•Secundary outcomes: 90 day M; AB free days; 
superinfections; Clostridium difficile infections  

De-escalation: Leone et al. 2014 



• Inclusion severe sepis / septic shock 

•Randomisation as soon as positive cultures available 

•Adequate empirical therapy acc. guidelines 

•Definition de-escalation: 

• Change”Pivotal antibiotic” to AB with narrowest possible spectrum 

• Stop combination therapy (quinolone, amino-glycoside or macrolide) at day 3  

• Stop Vancomycin if no rationale for MRSA 

De-escalation: Leone et al. 2014 



•Definition continue: 

• Continue”Pivotal antibiotic”  

• Stop combination therapy (quinolone, amino-glycoside or macrolide) between 
day 3 and 5 

• Stop Vancomycin if no rationale for MRSA 

• Therapy duration acc. to international guidelines 

De-escalation: Leone et al. 2014 





p = 0.35 



De-escalation: Leone et al. 2014 



De-escalation: Leone et al. 2014 

 antibiotic days 



De-escalation: Leone et al. 2014 

Number of secondary infections 



• Retrospective study comparing de-escalation vs. escalation vs. 
continuation for betalactam use 

• Outcomes: 

✴Duration of antibiotic course, Antibiotic consumption 

✴Cumulative incidence of MDR resistant pathogens to the 
initial betalactam antibiotic using systematically collected 
surveillance cultures (!) 

L. De Bus, Intensive Care Medicine 2016 



L. De Bus, Intensive Care Medicine 2016 



No confirmation of expected favorable effect of de-escalation on selection of antimicrobial resistance 

L. De Bus, Intensive Care Medicine 2016 



Increase  
MDR 

Severely ill patient 
in ICU 

Cost reduction 

Link antibiotic use  
and development  

of resistance 

De-escalation: future 

Rapid, adequate  
therapy 

Narrow spectrum,  
reduced AB  

Broad Spectrum 
empirical R/  

Narrow  
Spectrum 

De-escalation? 
-no uniform definition 

-no reduction of AB duration, 
costs or length of stay  

-no effects on AMR 
-protective of mortality? bias! 

 
for the moment: probably safe 



Finally…iv-oral switch in ICU? reasonable! 



 

Focus: Actively reduce antibiotic treatment duration 

in ICU 

Consider using procalcitonin (PCT) levels as 

guidance  
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Is any risk associated with duration of 
antibiotic therapy? 

Laurence Armand-Lefèvre et al, Antimicrob. Agents Chemother, 2013 

Rates of intestinal colonization by imipenem-resistant gram-negative bacilli in intensive care patients  



•we need to move to more rapid culture-independent micro 
identification methods 

•we need swift communication between micro lab and ICU: 
leading to faster achievement of appropriate therapy 
so….duration of empirical therapy may be limited 

Even short courses of antibiotics cause 
selection of resistant bacteria 

Harbarth Circulation 2000 
 
Taconelli AAC 2010 
 
Lefevre AAC 2013  



Are short courses of antibiotics feasible 
in ICU infections? 

VAP (Singh AJRCCN 2000) 
Early onset pneumonia (Capellier Plos One 2012) 
CAP (Avdic CID 2012) 
Bacteremia (Havey Crit Care 2011) 
Intra-abdominal infection (Sawyer NEJM 2015) 

VAP (Magnotti J Am Coll Surgeon 2011) 
VAP (Chastre JAMA 2003) 
VAP (Kollef Crit Care 2012) 

CON 

PRO 



Strategies to reduce curative antibiotic 
therapy in intensive care units 

Short course (5 days) 

• no major comorbidities 

• low risk pathogen 

• adequate source control 

• rapid clinical improvement 

• favorable PK/PD 

Longer course? 

•  immunosuppression 

•  high risk pathogen (S. aureus) 

•  inadequate source control 

•  slow, partial clinical response  

•  unfavorable PK/PD, tissue diff 

Bretonniere, ICM 2015 



 De Jong, Lancet Infect Dis 2016 



E de Jong, Lancet Infect Dis march 2016 



Integrate antibiotic stewardship principles in 

your EMR or PDMS at the Intensive Care 
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Yong at al. J. Antimicrob. Chemother (2010) 



 

 

Organise structured and efficient communication 

between microbiology lab, clinical pharmacist and 

infectious disease physician in direct ICU patient care 

Invite an intensive care specialist to be part of the 

hospital antibiotic stewardship team 

Use ICU specific quality indicators for appropriate 

antibiotic use to maintain control (bundle approach) 
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ICU physicians just lóóóve 

care bundles! 



Developing Quality Indicators 

for antibiotic use in ICU 

 

Dongelmans D. NICE data 2015 



Quality Indicators for 

antibiotic use in dutch ICU’s 
• 1. Days of therapy (DOT) per 100 patient days or 100 admissions.  

• 2. Performance of blood cultures prior to starting antibiotics:  percentage 

of patients in who(m) at least two sets of blood cultures were performed 

48 hours before until 24 hours after start of empirical systemic antibiotic 

therapy on ICU.  

• 3. Adequate performance of antibiotic concentration levels: percentage 

of patients in whom a level was performed timely and at the correct 

indication  

• 4. Performance of surveillance cultures during SDD and SOD: percentage 

of patient in whom -during their ICU stay at least one surveillance culture 

was performed for the presence of resistant GNB 

• 5.’Resistance meeting’: how many times per year does a face-to-face 

meeting take place between ICU and Dpt of ID / Microbiology regarding 

the development of resistance in the ICU 

Dongelmans D. NICE data 2015 



5 day antibiotic use 

bundle in ICU 
1st  the clinical rational for antibiotic start should be documented in the medical chart at the 

start of therapy 

appropriate microbiological culture according to local and/or international guidelines 

should be collected 

the choice of empirical antibiotic therapy should be performed according to local 

guidelines 

2nd  review of the diagnosis based on newly acquired microbiological cultures 

de-escalation therapy (the narrowest spectrum as possible) according to available 

microbiological results 

3rd-5th  review of the diagnosis based on newly acquired microbiological cultures 

de-escalation therapy (the narrowest spectrum as possible) according to available 

microbiological results 

interruption of treatment should be considered according to local and/or international 

guidelines 

Mutters, Int J Antimicrob Agents 2017  



Infection prevention in the ICU is an integral 

part of  stewardship policies to prevent 

development and spread of resistant 

microorganisms 
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Chennai Declaration: A roadmap to tackle the challenge of antimicrobial resistance 2013 


