Development and implementation of a vancomycin area under the curve/minimum inhibitory
concentration (AUC/MIC) ratio calculator and dosing protocol at a large community hospital
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Background

•

A trough >15 mcg/mL has not been clearly associated with improved outcomes, shorter duration of bacteremia,
or decreased mortality, but has been associated with increased risk of nephrotoxicity2
Troughs do not correlate well with AUC values – based on recent evidence, the goal AUC/MIC of >400 can be
achieved in many patients at lower trough levels (10-15 mcg/mL)3

Objective
•

To validate a new vancomycin AUC-based dosing protocol utilizing two level kinetics and a spreadsheet-based
AUC calculator to better predict the AUC/MIC ratio in patients with moderate-severe S. aureus infections

Methods
•

Retrospective, observational cohort study of adult inpatients receiving vancomycin dosed according to the AUCguided method for a moderate to severe culture-confirmed S. aureus infections with MIC <2 mcg/mL (e.g.
bacteremia, endocarditis, pneumonia, osteomyelitis, and diabetic foot infections)

•

Primary outcome is the percent of patients who met the efficacy goal of an AUC/MIC ≥ 400

•

Secondary outcomes included average troughs in those who met the efficacy goal compared to those who did
not, percent of patients with AUC/MIC ≥ 400 and AUC ≥ 400, stratified by age, weight, and indication

•

Primary and secondary outcomes were analyzed using descriptive statistics using SPSS version 22.0

Vancomycin AUC/MIC Calculator

Demographics and Clinical Characteristics
Gender
Male

Primary Outcome: Achievement of AUC/MIC ≥ 400
Percentage (n/N)

90%

Mean (± SD)
54 (± 18)

Height (inches)

68 (± 5)

Actual Weight (kg)

83 (± 23)

Ideal Body Weight (kg)

65 (± 12)

Adjusted Body Weight (kg)

70 (± 15)

Source of Infection

Percentage (n/N)

Bacteremia/Endocarditis

29% (16/60)

Osteomyelitis/Septic arthritis

27% (15/60)

Pneumonia

18% (10/60)

Diabetic foot infection/Necrotic wound

15% (8/60)

Other infection types

11% (6/60)

MIC Distribution

Percentage (n/N)

MIC ≤ 0.5 mg/mL

64% (35/60)

MIC = 1 mg/mL

36% (20/60)

100%

100%

52% (31/60)

Age (years)

100%

100%

15 - 20 mg/L
(n = 11)

> 20 mg/L
(n = 2)

93%

90%

83% (n = 50)

80%

80%

70%

70%

60%
50%
40%
30%
17% (n = 10)

20%

60%

40%
30%
20%
10%

0%

0%
Goal Met

Goal Not Met

60%

50%

10%

< 10 mg/L
(n = 20)

10 - 14.9 mg/L
(n = 27)

Discussion

Subgroup Analysis: AUC/MIC and AUC ≥ 400 by Age, Weight, and Indication
Achievement of AUC/MIC ≥ 400
(% [n/N])

Achievement of AUC ≥ 400
(% [n/N])

< 50

87% (20/23)

74% (17/23)

50 – 70

86% (18/21)

62% (13/21)

> 70

75% (12/16)

63% (10/16)

•

The majority of patients achieved an AUC/MIC ≥ 400 including 93% of patients with troughs 10-15 mcg/mL

•

Sixty-four percent of S. aureus MICs were determined to be 0.5 mcg/mL by VITEK-2, which tends to
underestimate MIC when compared to the gold standard of broth microdilution

•

Limitations include the ability of pharmacists to override the AUC dosing protocol based on clinical judgement,
acute changes in renal function from start of dosing to assessment of vancomycin levels, accuracy of vancomycin
administration and level documentation, and most notably the lack of assessment of patient outcomes

•

In the future we would like to assess patient outcomes, including survival to discharge and nephrotoxicity, as well
as validate population pharmacokinetic parameters using local patient data in order to improve empiric dosing

Age (years)

Actual Weight (kg)
< 70

Secondary Outcome: Percentage at Goal AUC/MIC ≥ 400 by Trough

AUC/MIC ≥ 400 (%)

•

Vancomycin efficacy against Staphylococcus aureus has been linked to achieving an area under the
curve/minimum inhibitory concentration (AUC/MIC) ratio of >400. This goal is recommended in the current
Vancomycin Therapeutic Monitoring Guidelines jointly published by ASHP and IDSA1

AUC/MIC ≥ 400 (%)

•

Results

82% (18/22)

64% (14/22)

70 – 90

94% (17/18)

78% (14/18)

> 90

88% (15/17)

60% (12/20)

Bacteremia/Endocarditis

79% (15/19)

68% (13/19)

Osteomyelitis/Septic arthritis

88% (15/16)

81% (13/16)

Pneumonia

64% (7/11)

45% (5/11)

Diabetic Foot Infection

88% (7/8)

63% (5/8)

Other

100% (6/6)

67% (4/6)

Indication
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Conclusion
• Use of a vancomycin AUC-guided dosing protocol utilizing two level kinetics and a spreadsheet-based AUC
calculator resulted in achievement of efficacy goal in the majority of patients; this approach allowed for a feasible
transition from trough-guided to AUC-guided dosing
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