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Early antibiotic therapy is mandatory in ICU 
(septic) patients

Kumar, Crit Care Med 2006

n = 2154 pts 
septic shock

EARLY THERAPY



Appropriate antibiotic therapy is mandatory in 
ICU (septic) patients
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INAPPROPRIATE INITIAL ANTIMICROBIALS

(1) J.Rello et al, Amer J Crit Care Med 1997 ; 156 : 196-200 / (2) E.Ibrahim, Chest 2000 ; 118 : 146-155 /                      
(3) P.Montravers, Clin Inf Dis 1996 ; 23 : 486-494 / (4) S.Harbarth et al, Am J Med 2003 ; 115 : 529-535



GRAM-NEGATIVE Nosocomial Infections
Neutropenic
Immunocompromised
Chronic Organ Failure

GRAM-POSITIVE High level endemic MRSA
Neutropenia
Intravascular catheters
Nosocomial pneumonia

FUNGI/YEASTS IS unresponsive to ATBs
Prolonged ATB therapy
Positive fungal cultures
High risk pts

ATB should cover 100% 
potential pathogens



Adapted from Kollef. Clin Infect Dis 2000;31(Suppl. 4):S131–S138
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ECDC surveillance 



• Tricyclic glycopeptide antibiotic

• Active against many GPB

• Used mainly for MRSA and Enterococcus

• First-line therapy for allergic patients



SEPSIS

Adapted from : Roberts and Lipman. Springer 2007
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Concentration dependent (Cmax/MIC): 
Aminoglycosides

Both (AUC/MIC):
Glycopeptides, fluoroquinolones

Time dependent (Time>MIC): 
b-lactams



Time

MIC

AUC = dose 24h / CL

AUC/MIC > 
400

Moise-Broder, Clin Pharmacokin 2004



Retrospective Study – 2 years
n = 99
20% Endocarditis

MIC of 2 mg/L only in 5 pts





Low MIC
< 1 mg/L



But this strategy is poorly effective 
against MIC > 1 mg/mL

Detroit – 2005/2010
320 patients

52% Vanco Failure

Higher treatment failure observed in 
patients with  AUC24h/MIC < 421





Exposure of vancomycin-sensitive Staphylococcus 
aureus to subinhibitory levels of vancomycin leads to up-
regulated capsular gene expression.

Initial vancomycin trough level <15 mg/L was an 
independent risk factor for persistent MRSA bacteremia 
(OR, 4.25; 95% CI, 1.51-11.96)

Awad, Br J Biomed Sci 2013
Chong, Medicine 2013



35 patients



35 patients



CI = 20 – 30 mcg/mL 
(= AUC > 400)



Time

MIC = 1

AUC0-24 = (20x24)/1 = 480



Time

MIC = 1.5

AUC0-24 = (20x24)/1.5 = 320



Time

MIC = 2

AUC0-24 = (20x24)/2 = 240





 119 pts with MRSA infections 
(35% bacteremia; 45% pneumonia)

 Clinical outcome and safety similar
 Target concentrations reached faster
 Smaller variability of  AUC
 Lower Costs





 No evidence of  better clinical outcome 
when CI is used

 Reduced incidence of  nephrotoxicity

 No studies in septic patients concerning 
which is the best dosage regimen





Age
Male gender
sCr
Temperature
LD
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Simulations for identifying the best loading dose for 
a critically ill patient 

Roberts, Taccone et al.
(AAC, 2011 )

35 mg/kg
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Loading dose: 35mg/kg
CI: 30mg/kg
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Loading dose: 35mg/kg
Creatinine clearance: 100ml/min x 1.73m²

Creatinine clearance Daily dose

100ml/min

30mg/kg

Loading dose: 35mg/kg 
then daily dose: 30mg/kg if  clearance 100ml/min x 1.73m²



Table 1: Daily dose according 
to CrCl.

CrCl 
(ml/min)

Daily dose 
(mg/kg/day)

> 150 45

120-150 40

80-120 35

50-80 25

25-50 14

< 25 or 
oliguria 7

Cristallini, 42nd SCCM Congress 2013



• Red-Man Syndrome

• Nephrotoxicity

• Ototoxicity



Vancomycin nephrotoxicity is not fully understood

• Early preparations were associated with nephrotoxicity

• Large doses and high trough levels have been correlated 
with nephrotoxicity

• Combination with aminoglycosides increases the risk of 
acute renal failure





• Early vs. Late

• Exposure vs. One Measurement

• Long-Term Effects (Creat)

• Use of CRRT



Cianferoni, Infection 2013



Cianferoni, Infection 2013

Early
Late

Definition of AKI: 
Increase in >0.3 mg/dl sCr from
baseline and/or
< 0.5 ml/kg/h during Vanco treatment, 
or within 72h of discontinuation



Cianferoni, Infection 2013



Cianferoni, Infection 2013





•Continuous Renal Replacement Therapy 
(CRRT)

•Obese patients

•Liver cirrhosis / Burns



LD = 15 mg/kg
DD = 20-30 mg/kg



LD = 15 mg/kg
DD = 20-30 mg/kg

51% of patients had adequate
serum concentrations at day1





35 mg/kg LD + 14 mg/kg daily



Vancomycin
 Remains one of the first options to treat GP infections
 Increasing MICs
 Insufficient drug concentrations with standard regimens
 CI > II … but not better clinical response



Nephrotoxicity
 20-25%
 Associated with concentrations in the early phase: chicken/egg?
 Association with other nephrotoxics

Drug regimen adjustment in other conditions
 CRRT
 Obese patients
 ECMO





• Linezolid

• Telavancine

• Daptomycine

• Tygecycline

• Ceftaroline

• Ceftobiprole

















Cianferoni, Infection 2013

AUC = 0.70 (Cmean)
AUC = 0.71 (Cmean + Duration)



Cianferoni, Infection 2013



Vancomycin
 Remains one of the first options to treat GP infections
 Increasing MICs
 Insufficient drug concentrations with standard regimens
 CI > II … but not better clinical response

Alternative to Vancomycin
 Linezolid
 Better clinical response but … mortality ??
 Costs


