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1. Rationale and evidence for vancomycin serum 
concentration monitoring

2. Implication of targeting vancomycin serum 
trough concentration of 10-20 mcg/mL 

3. Potential nephrotoxicity associated with 
vancomycin 

Agenda



Earlier Vancomycin Compound
“Mississippi Mud”



Historical Look at Vancomycin
• Standard dose: 1gm IV Q12H

• Serum concentration monitoring secondary to 
impurity of the product

• Both peak and trough serum concentrations
• Targeted peak level: 30-40 mcg/mL 
• Targeted trough level: 5-10 mcg/mL



PK/PD Parameters



Santos Filho L et al. Braz J Microbiol. 2007 Apr/June;38(2):183-193.
Meagher AK et al. Antimicrob Agents Chemother. 2007 Jun;51(6):1939-45.
Craig WA. Infect Dis Clin North Am. 2003 Sep;17(3):479-501.
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2009 ASHP/IDSA Guidelines
• AUC:MIC ratio > 400 is most predictive of clinical 

effectiveness

• Target troughs most practical monitoring method as a 
surrogate marker
• > 10mcg/mL to minimize emergence of S. aureus

resistance
• 15-20 mcg/mL for bacteremia, endocarditis, 

osteomyelitis, meningitis, and pneumonia caused by S. 
aureus



• Suboptimal vancomycin dosing has been suggested as 
alternative explanation for poorer outcomes

• Guidelines widely integrated into clinical practice

• More intensified vancomycin dosing to target trough 
level of 15-20 mcg/mL

Clinical Implications



Vancomycin Induced Nephrotoxicity



Reports of Vancomycin 
Nephrotoxicity Increasing……

Nolin TD. Clin J Am Soc Nephrol 11: 2101–2103, 2016. doi: 10.2215/CJN.11011016



Meta-Analysis of Vancomycin-
Induced Nephrotoxicity

S. J. van Hal et al. AAC 2013;57;734-744

Odds Ratio = 2.67



Incidence of Vancomycin Nephrotoxicity 
with Rising Trough Levels 

S. J. van Hal et al. Antimicrob. Agents Chemother. 2013; doi:10.1128/AAC.01568-12



Piperacillin/Tazobactam and 
Vancomycin

Retrospective cohort study of hospitalized patients reported a two fold 
increased risk of nephrotoxicity in the setting of concomitant vanco and 
pip/tazo (16.3% vs. 8.1%) among patients treated with vanco alone  
Burgess LD, et al. Pharmacotherapy 2014; 34:670-676 



Fast Forward to 2015



Do pharmacists have collaborative drug therapy 
agreement for vancomycin at  your institution? 

Yes
No
Not sure



What vancomycin trough concentration does your 
institution target? 

10-20 mcg/mL
15-20 mcg/mL
Not sure



2016 UW Medicine Guidelines
Organism Targeted trough 

concentration
Comments

Staphylococcus aureus 10-20 mcg/ml Trough range of 10-20 mcg/ml is 
sufficient for bacteremia, 
endocarditis, pneumonia, 
meningitis, or osteomyelitis.  

Coagulase-negative 
Staphylococcus species or 
Enterococcus species 

10-20  mcg/ml Trough range of 10-20 mcg/ml is 
sufficient for bacteremia, 
endocarditis, pneumonia, 
meningitis, or osteomyelitis.  

Empiric therapy when 
suspected organisms 
unknown (including 
neutropenic fever)

10-20 mcg/ml Consider initial target trough 
range of 10- 20 mcg/ml for 
empiric therapy in patients with 
suspected infection. 



Let’s examine the evidence….
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Variable Recommendation Level of Evidence

Optimal trough 
concentrations

Trough concentrations of 15 – 20 mg/L are 
recommended to improve penetration, increase the 
probability of obtaining optimal target serum 
concentrations, and improve clinical outcomes.
Level of Evidence: IIIB

Dosing Regimens
Doses of 15 – 20 mg/kg given q 8-12 hr are 
recommended for most patients…to achieve the 
targeted AUC:MIC > 400
Level of Evidence: IIIB

Expert Panel Recommendations for Vancomycin Therapeutic Drug Monitoring



21

Variable Recommendation Level of Evidence

Optimal trough 
concentrations

For a pathogen with an MIC of 1 mg/L, the minimum 
trough concentration would have to be at least 15 
mg/L to generate the target AUC/MIC of 400.
Level of Evidence: IIIB

Expert Panel Recommendations for Vancomycin Therapeutic Drug Monitoring





Summary of clinical data

• Retrospective observational studies

• Multiple studies have NOT demonstrated a 
correlation between trough level > 15 mcg/mL with 
clinical efficacy

• RCT of linezolid vs. vancomycin in MRSA pneumonia, 
trough level > 15 mcg/mL was NOT associated with 
improved clinical response

Wunderink RG, et al. CID 2012;54:621-629



• Retrospective cohort of 95 patients with MRSA 
infections (77% with pneumonia and/or bacteremia)

• Primary Endpoint: clinical response, mortality, and 
nephrotoxicity

• Subgroup: high vs. low MIC (> 2 vs. <2 mcg/mL) and 
vancomycin level (> 15 vs. <15 mcg/mL)

Hidayat LK, et al. Arch Intern Med 2006;166:2138-2144 



High MIC is less responsive to vancomycin 
despite achieving trough of > 15 μg/mL



• Retrospective review of 414 episodes of MRSA 
bacteremia from 1991 to 2005 at an University 
hospital

• Primary Endpoint: predictors for mortality





MRSA isolates with elevated 
vancomycin MIC

• Increasing evidence that MRSA isolates with 
vancomycin MIC > 1 mcg/ml are associated with 
higher rate of treatment failure

• Ineffective vancomycin treatment vs. inherent 
microbiologic characteristics of the organism?



• Retrospective review of 532 patients with S. 
aureus bacteremia (both MRSA and MSSA) 
bacteremia from 8 hospitals

• Primary Endpoint: 30-day all cause mortality



High MIC is associated with increased mortality regardless of 
methicillin resistance, even in patients with MSSA bacteremia treated 
with flucloxacillin

P<0.01 P<0.01 
P<0.01 

P<0.05 



Conclusion

• Serum concentration vs. AUC monitoring

• Peak serum concentration are not necessary

• Maintain trough > 10 mcg/mL to decrease 
emergence of resistance

• Consider target range of 10-20 mcg/mL



Conclusion
• Targeted trough level established S. aureus

• GPC other than MRSA
• Site of infection

• Trough of 15-20 mcg/mL is not absolute with increased 
risk of nephrotoxicity

• Concomitant medications that are potential 
nephrotoxins

• Avoid chasing numbers, consider drug accumulation 
over time


