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Outline

• Introduction to 

– Therapeutic Drug Monitoring using Pharmacometrics

– TDMx software as an example of a precision dosing tool

• Interactive case studies with

– Piperacillin
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WiFi for interactive case studies

• Network: Sheraton Convention Center

• Password: ICID2018_guest
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Therapeutic Drug Monitoring empowered by  PharmacometrX

as an example software for model-based TDM 



v 4

Therapeutic drug monitoring

clinical
represenation

Patient covariates

Initial dose

Measurement of
drug concentration in plasma

dose adaption

comparison with target range



v 5

Therapeutic drug monitoring
enhanced by pharmacometrics

clinical
represenation

Patient covarietes

Initial dose

Measurement of
drug concentration in plasma

dose adaption

comparison with target range

Probability of PK/PD
target attainment

Informative 
sampling time points

Bayesian PK
estimation

Simulation



v 6
Wicha SG et al. Int J Antimicrob Agents. 2015;45(4):442–444.

• “Probabilistic Dosing“ module:
Prediction of a likely effective personalized dosing regimen using the 
patient covariates without requiring drug measurements

• “Bayesian Dosing“ module:
Determination of the individual pharmacokinetic profile from (few) 
drug measurements.

• “Optimal Sampling“ module: 
Prediction of optimal, most informative sampling time points for 
future TDM measurements. 
• “Advanced options” module:
Diagnostic plots, PK paramters, modification of pharmacometric 
model
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TDMx – workflow 
exemplified by a patient 
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TDMx – workflow: Probabilistic dosing
Determination of the initial dosing regimen

Dose recommendation according to drug label: 1000 mg q8h (short-term infusion)

 Evaluation by TDMx (”Probabilistic Dosing“)

Patient: H.S.
Age: 50 years
Weight: 100 kg
Height: 175 cm

Serum creatinine: 0.8 mg/dL

MIC of pathogen: 2 mg/L



v 9

TDMx – workflow: Probabilistic dosing
Determination of the initial dosing regimen
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1000 mg q8h is
effective with a 
probability of 70%. 

TDMx – workflow: Probabilistic dosing
Determination of the initial dosing regimen
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Daily dose:

TDMx – workflow: Probabilistic dosing
Determination of the initial dosing regimen

1500 mg                                 3000 mg                                   6000 mg
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 1000 mg q8h with prolonged infusion duration (4 h)

TDMx – workflow: Probabilistic dosing
Determination of the initial dosing regimen
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TDMx – workflow: Optimal sampling
Determination of T>MIC

 „Optimal Sampling“-Module

http://www.tu-pc.com/fondos/media/3482.jpg
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TDMx – workflow: Bayesian Dosing
Determination of the individual PK
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TDMx – workflow: Bayesian Dosing
Determination of the individual PK
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TDMx – workflow: Bayesian Dosing
Evaluation of alternative dosages 

 „Bayesian-Dosing“-Module
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Patient Case Work
Piperacillin
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Piperacillin

Explore the impact of the patient covariates on PK
 Creatinine Clearance (CLCR)
 Body weight
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www.tdmx.eu
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= Creatinine Clearance of 146 mL/min
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= Creatinine Clearance of 46 mL/min
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Patient Case I
Piperacillin

A male patient (56 yrs., body weight 85 kg, body height 182 cm) is hospitalized due to a severe
hospital-acquired pneumonia and treatment with ‘the standard’ 4 g piperacillin/0.5 g tazobactam
administered as 30 min intravenous infusion every 8 h is planned. Clinical chemistry at admission
confirms inflammation (CRP 281 mg/dL) and the serum creatinine level was determined to 0.78
mg/dL.

• Evaluate the standard dosing regimen with TDMx using ‘Probabilistic Dosing’ and the pre-
defined MIC of 2 mg/L!

– Explore different target values

• Conservative fT>MIC: 40%

• Intermediate fT>MIC: 80%

• Aggressive: fT>MIC: 99%
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Patient Case I
Piperacillin

fT>MIC: 40% fT>MIC: 80% fT>MIC: 99%
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Patient Case I
Piperacillin

• Explore the impact of MIC on the attainment of the aggressive target. At which MIC value does 
therapy become likely effective (i.e. PTA >0.9)

MIC: 2 mg/L MIC: 0.016 mg/L
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Patient Case I
Piperacillin

• Therapy was initiated with 4g q8h regimen as follows

Dosing time Dose (mg) Infusion duration (h)

03/03/2018/06:05 4000 0.5

03/03/2018/14:10 4000 0.5

03/03/2018/22:08 4000 0.5

• The following piperacillin concentration were determined
Sampling time Piperacillin (mg/L)

03/03/2018/15:05 100.9

03/03/2018/16:55 11.4

03/03/2018/18:20 3.8

• MIC of a P. aeruginosa
isolate was 1.0 mg/L



v 31



v 32

Patient Case I
Piperacillin

• Advanced users: Inspect the results of the Bayesian estimation
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Patient Case I
Piperacillin

• Which regimen provides the highest %T>MIC? 

– 4g infused over 0.5 h three times daily (TID) (total daily dose: 12 g)

– 4 g infused over 4 h three times daily (TID) (total daily dose: 12 g)

– 8g infused over 0.5 h three times daily (TID) (total daily dose: 24 g)

– 4g infused over 0.5 h four times daily (QID) (total daily dose: 16 g)

– 8 g infused over 24 h once daily (SID) (total daily dose: 8 g)
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Conclusion

• Pharmacometrics is the method of choice to build quantitative 
relationships between pharmacokinetics  and pharmacodynamics

• Pharmacometric techniques can enhance therapeutic drug 
monitoring and ease dose adjustment

– No need to wait for steady state

– More precise dose adjustments than conventional methods

• Consider TDM in

– Critically-ill/trauma patients

– Risk settings for high MIC values

• Easy to use software to facilitate bedsite dose adjustments is 
available


