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A single drug concentration?

15,0 mg/LC (Vancomycin) = 

A single drug concentration?

• Patient‘s parametres

• Renal function

• Dosing history

• Kind of infection

• Pathogen‘s susceptibility
15,0 mg/LC (Vancomycin) = 
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A single drug concentration?

15,0 mg/L

time

A single drug concentration?

15,0 mg/L

time
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Steady state?

15,0 mg/L

time

Is it a trough concentration?

time

15,0 mg/L
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Is a PK/PD target reached?

time

15,0 mg/L

Is a PK/PD target reached?

time

15,0 mg/L

AUC
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Does it make sense?

time

15,0 mg/L

If you look at the lab result

Vancomycin (mg/L) Ref. (mg/L)

15,0 10,0 – 20,0                                               
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Why us?

Which patients, which drugs?
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Focus on:

• Infectious diseases

• Narrow therapeutic index

• Critically ill 

• Special patient populations

(Pharmacotherapy 2010;30(8):776–786)
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How to manage?

Clinical Infectious Diseases, Volume 49, Issue 3, 1 August 2009, Pages 325–327, https://doi.org/10.1086/600877
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Recommended trough serum concentrations and dosage adjustments

• On the basis of the potential to improve penetration, to increase the 
probability of optimal target serum concentrations, and to improve clinical 
outcomes of complicated infections, such as bacteremia, endocarditis, 
osteomyelitis, meningitis, and hospital-acquired pneumonia caused by S. 
aureus, trough serum vancomycin concentrations of 15–20 mg/L are 
recommended. 

• Trough serum vancomycin concentrations in that range should  achieve an 
AUC/MIC of > 400 for most patients if the MIC is <1 mg/L. 

Clinical Infectious Diseases, Volume 49, Issue 3, 1 August 2009, Pages 325–327, https://doi.org/10.1086/600877
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aureus, trough serum vancomycin concentrations of 15–20 mg/L are 
recommended. 

• Trough serum vancomycin concentrations in that range should  achieve an 
AUC/MIC of > 400 for most patients if the MIC is <1 mg/L. 

Clinical Infectious Diseases, Volume 49, Issue 3, 1 August 2009, Pages 325–327, https://doi.org/10.1086/600877



28-10-2019

14

Recommended trough serum concentrations and dosage adjustments

• On the basis of the potential to improve penetration, to increase the 
probability of optimal target serum concentrations, and to improve clinical 
outcomes of complicated infections, such as bacteremia, endocarditis, 
osteomyelitis, meningitis, and hospital-acquired pneumonia caused by S. 
aureus, trough serum vancomycin  concentrations of 15–20 mg/L are 
recommended. 

• Trough serum vancomycin concentrations in that range should  achieve an 
AUC/MIC of > 400 for most patients if the MIC is <1 mg/L. 
(Level of evidence, III;  grade of recommendation, B.) 

Clinical Infectious Diseases, Volume 49, Issue 3, 1 August 2009, Pages 325–327, https://doi.org/10.1086/600877

Accute kidney injuries due to C 15-20 mg/L?

Antimicrob. Agents Chemother. 57 (Nov 1 2013) 734–744.
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Accute kidney injuries due to C 15-20 mg/L?

Antimicrob. Agents Chemother. 57 (Nov 1 2013) 734–744.

Accute kidney injuries due to C 15-20 mg/L?

Antimicrob. Agents Chemother. 57 (Nov 1 2013) 734–744.
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Advanced Drug Delivery Reviews 77 (2014) 50–57

Poor Ctrough and AUC correlation!

Advanced Drug Delivery Reviews 77 (2014) 50–57
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How to manage AUC-guided dosing? 

Option 1

BAYESIAN APPROACH (Bayesian dose optimising software)

• Population data (Bayesian prior)

• Measured drug concentration

• Revised probability distribution of a given patient‘s PK parameter 
values after dosing and concentration taken into account (Bayesian
posterior)

Advanced Drug Delivery Reviews 77 (2014) 50–57
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Option 2
EQUATION-BASED APPROACH

Advanced Drug Delivery Reviews 77 (2014) 50–57

Advantages of Bayesian approach

• Requires 1 concentration (trough-only), 97% (93%-102%) accurate 
AUC!

• Allows loading doses or irregular dosing patterns

• Allows non-steady state concentrations

• Allows any-time concentratios

• Allows including covariates (e.g. serum creatinine changes)
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AUC-based dosing efficacy & safety

2018. Antimicrob Agents Chemother 61:e01293-17.
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Antimicrob Agents Chemother 61:e01293-17.

2018. Antimicrob Agents Chemother 62:e02042-17.
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2018. Antimicrob Agents Chemother 62:e02042-17.

TDM: acitve role of the pharmacist
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Pharmacy 2019, 7, 20; doi:10.3390/pharmacy7010020



28-10-2019

23

Annals of Pharmacotherapy 2015, Vol. 49(9) 1009–1014.



28-10-2019

24



28-10-2019

25

PLoS ONE 13(9): e0203453. https://doi.org/10.1371/journal.one.0203453

Endpoints

Absence of failure

• Death within 30 days from the start of VCM therapy 

• Positive blood culture 7 days after the start of VCM therapy 

• Change of VCM to another anti-MRSA agent

• Development of nephrotoxicity
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• Summary

The ideal method for monitoring antibiotics is one that predicts an accurate, 
clinically appropriate dose, requires minimal resources and is easy to use. 

The advantage of the nomograms are that they require only one serum 
concentration, are easy to interpret and require no specialised
pharmacokinetic knowledge. Nevertheless, concerns have been raised about
their reliability given the large interpatient variability in antibiotic
pharmacokinetics and are no longer recommended by published guidelines. 

The linear regression methods, i.e. Sawchuk–Zaske and ALADDIN, require two
serum concentrations after an antibiotic dose and do not utilise population
data to assist in calculating the patients pharmacokinetic/ pharmacodynamic
indices. 

Utilising population data the Bayesian estimation procedures can calculate
doses based on one serum concentration. They are currently the closest to 
an ideal solution for clinical use which can achieve a greater percentage of
patients attaining target concentrations as compared to other
methodologies.

But…

• the Bayesian estimation procedures are decision support programs -
not diagnostic tools!

• They allow the end user the flexibility to choose appropriate target
parameters to tailor the recommendations to a patient

• they require skilled personnel, usually clinical pharmacists and or 
clinical pharmacologists, with an understanding of pharmacokinetics
and pharmacodynamics to use and interpret the information

• the software is only as good as the data entered!
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Pharmacotherapy 2018;38(12):1174–1183) doi: 10.1002/phar.2191
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• 1.300 hospital beds

• 52.000 hospital 
admissions/y

• 400.000 outpatients/y

• av. length of stay: 7 days

• 3.000 employees

• 5 clinics (>30 wards)

• 7 independent wards
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TDM team in 2012

Our TDM service

• 24/7

• Bayesian software

• All pharmacist included

2015 2016 2017 2018

VANCOMYCIN 845 962 1153 1714

GENTAMICIN 206 289 360 530

AMIKACIN 72 46 218 146

OTHER 102 17

Σ 1245 1354 1885 2420
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TDM team in 2019

objave
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Nobody is perfect, but a team can be!

100th Anniversary of the Maribor Hospital Pharmacy, October 2019


