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Definition IDSA SHEA PIDS

• Coordinated interventions designed to improve and measure the 
appropriate use of antibiotic agents by promoting the selection of the 
optimal antibiotic drug regimen including dosing, duration of therapy 
and route of administration

• The major objectives:
• Best clinical outcomes
• Minimising toxicity and other adverse events
• Limiting selective pressure on emergence of antimicrobial-resistant strains
• Reduce excessive costs attributable to suboptimal antimicrobial use



IDSA ASP guideline 2016
• 18 recommendations:

• Pre-authorisation, prospective audit and feedback; clinical practice guidelines, specific ID 
syndrome; reduce antibiotics with high risk of CDI; antibiotic time-out or stop orders; CDSS 
at point of prescribing; TDM aminoglycosides/vancomycin; allergy assessment and 
penicillin skin testing

• Stratified antibiograms, selective or cascade reporting antibiotic susceptibility; rapid viral 
testing respiratory pathogens, rapid diagnostic tests on blood; serial procalcitonin in ICU; 
non-culture fungal markers

• This lecture:
• Alternative dosing strategies for broad-spectrum beta-lactams to save cost; shortest 

effective antibiotic duration
• Not recommended: didactic education alone, antibiotic cycling
• Not mentioned: formulary restriction, antibiotic order forms
• Special populations: febrile neutropenia guideline, antifungal ASP, ASP in 

nursing home, neonatal ICU and terminally ill
• Measurement: measure DOT rather than DDD, antibiotic cost based on 

prescription or administration not purchasing, goals and size of syndrome 
specific interventions



Outline

• Importance of blood culture

• Prolonged infusion of beta-lactams: does optimising PK PD affect clinical 
outcomes?

• Duration of antibiotic for gram negative bacteraemia: Still two weeks?

• Treating ESBL bacteraemia: implications of MERINO trial

• Combination antibiotics for bacteraemia: more is better?



Yield 2 bottles >1 bottle; 10ml >5ml Earlier detection in 10ml vs. 5ml



Vital to get at least 40ml, less important to get at different times







Optimised pharmacodynamics



Extended and continuous infusion  higher cumulative fractional response for gram
negative bacteria with high MIC (8-16)





• Carbapenems and tazocin, 
mainly non-randomised
studies (14 studies, n=1229)

• Lower mortality among 
extended infusions  (RR 0.59, 
95%CI 0.41-0.83) and 
pneumonia (RR 0.50, 95%CI 
0.26-0.96)

• 29 studies, 18 RCT, 2206 
patients, beta-lactams

• Prolonged infusion reduced 
mortality (RR 0.66, 95%CI 
0.53-0.83) and higher clinical 
success (RR 1.12, 95%CI 
1.03-1.21)

• Benefit in non-randomised
studies but not randomised
clinical trials



N=432, 25 ICU Australia, New Zealand and Hong Kong, tazocin 69.3-71.4%
Pneumonia 54.2-54.5%, intra-abdominal 25.0-25.9%
Similar ICU survival, 90-day survival, clinical cure, organ failure, days of bacteraemia and 
hospitalisation, and adverse events
Continuous infusion one day longer ICU stay



N=140, 2 ICU in Malaysia



Singapore Antimicrobial Stewardship 2016

Hospital mortality

ICU mortality

ICU free days

Clinical cure



Ongoing randomised controlled trial

• BLING III
• Jeff Lipman
• Sepsis, ICU, piperacillin-tazobactam or carbapenem
• Continuous vs intermittent infusions
• 90 day mortality
• N=7000
• 2018  2022
• Status: recruiting



Duration of antibiotic for 
gram negative bacteraemia: 

Still two weeks?















One ongoing randomised controlled trial

• BALANCE
• Nick Daneman
• Bacteraemia in ICU
• 7 vs 14 days
• 30 day mortality
• N=3598
• 2017  2022
• Status: recruiting



Treatment ESBL bacteraemia: 
Implications of MERINO trial





Empiric therapy



Culture-guided therapy









0.5g tazobactam

1.5g tazobactam1g tazobactam

Standard dosing:
Piperacillin 4g
Tazobactam 0.5g







Combination antibiotics for 
bacteraemia: More is better?



• 39 papers, 15 abstracts, total 54 in vitro studies

• Time-kill studies, synergy 77% A baumannii, 44% K 
pneumoniae, 50% P aeruginosa

• Doripenem highest synergy

• A baumannii, meropenem better synergy vs. P aeruginosa 
imipenem better

• Checkerboard and E-test studies lower synergy







• MDR, XDR and PDR A baumannii

• 12 studies, 1040 patients

• Mortality: monotherapy 25-100%, combination 27-57%

• Combination better than monotherapy in 3/12 studies: 
carbapenem/ampicillin-sulbactam, carbapenem/colistin, 
mixed combinations (mortality 23-31%)

• Resistance to tigecycline in 3 studies



• Carbapenem-resistant Enterobacteriaceae

• 20 non-randomised studies, 692 patients, mainly K pneumoniae

• 8 studies mainly bacteraemia, 12 studies pneumonia + UTI, 10 studies 
critically ill

• Mortality
– Combination: 50% tigecycline/gentamicin, 64% tigecycline/colistin, 67% 

carbapenem/colistin
– Monotherapy: colistin 57%, tigecycline 80%

• 3 studies, 194 critically ill patients, lower mortality with combination



12 retrospective, 
2 prospective, 2 RCT

No benefit 
Colistin rifampicin
Colistin carbapenem
Colistin tigecycline
Colistin sulbactam
Colistin aminoglycoside
Except
mixed comparators

Combination often contained 
active antibiotic
Combination higher chance 
of active empiric therapy
Small numbers unable to 
adjust confounders



N=209, colistin + rifampicin vs. colistin
Similar 30-day mortality and length of stay, higher microbiological eradication



6 hospitals, Israel, Greece







One ongoing randomised trial

USA, Israel, Taiwan, Thailand



Group 2: vancomycin and 
rifampicin



Bacteriological failure, recurrence or death

Clinical failure, recurrence or death Mortality









Conclusions
• Adequate blood culture collection before IV antibiotic

• Antibiotic treatment of uncomplicated gram negative bacteraemia for 
1 week

• Piperacillin-tazobactam not for ESBL bacteraemia

• Prolonged infusion of beta-lactam and combination antibiotic for 
bacteraemia should be undertaken as part of a RCT, as existing RCT’s 
show no benefit



Thank you
David_lye@ncid.sg
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