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Background
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Model-informed precision dosing (MIPD) also called Target Concentration

Intervention (TCI) is a hybrid machine learning/PK approach to optimizing

targeted dose using maximum a posteriori (MAP) Bayesian estimation and

population-specific parameters such as PK/PD, age, sex, weight.



Background

EPTRI Scientific Meeting-Bari-18-19 July 2024

TDM TCI

TDM has no clear target. It provides a

therapeutic window in which the

appropriate dose can be included.

TCI has a single target. The target can be

easily used to calculate an appropriate

dose.

TDM provides a concentration

measurement.

TCI uses PK/PD principles to estimate

individual parameters so that the

appropriate dose can be calculated.

TDM does not provide guidance to the

clinician as it is limited to the therapeutic

range. Dose adjustments are often

experimental rather than based on

quantitative pharmacological rationale.

TCI recommends the target dose using

individual parameters (e.g. renal

clearance). This provides guidance to the

clinician.



This prospective study aimed to compare to MIPD-based dose adjustments

versus standard dosing in terms of the duration of treatment, adverse events and

mortality.

Aim
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• This pilot study was conducted between January and June 2024 in a Pediatric

Intensive Care Unit (PICU).

• The patients were randomly assigned to MIPD (intervention) and standard (control)

dosing.

• This study used the MIPD tool named InsightRx® program to compare the difference

between predicted and observed plasma levels, including patients treated with

amikacin, vancomycin, or fluconazole and had at least one TDM evaluated.

Methods
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Insight RX

USA (2015)

Web-based: www.insight-rx.com/

PopPk and MAP Bayesian forecasting

For adults, pediatrics and newborns

Antibiotics, anticoagulants, antifungals, antineoplastics, antipsychotics, digoxin, 
immunsupressants, metadon , etc.
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• InsightRx uses population-based modeling to predict patients' TDM scores and categorizes

them as “poor”, “intermediate” or “good” to assess the patient's fit to the model.

• Total of 66 patients were admitted to the PICU with relevant treatment, but only 27 (40.9%) met

inclusion criteria with 39 TDM [55.6% males, median age 100 months (range:7-548 months)].

• The majority of patients were receiving vancomycin (44.4%), while those receiving amikacin

(18.5%) and combination therapy (37.2%) were noted separately.

Results 
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Results 
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Distribution of related pharmacotherapy

Medications (N=27) n %

Vancomycin 12 44.4

Amikacin 5 18.5

Vancomycin + Amikacin 6 22.4

Amikacin + Fluconazole 2 7.4

Vancomycin + Amikacin + Fluconazole 2 7.4



• Modeling program predicted that 82.1% of 39 TDM levels would be classified

as "good." Total of 7 (17.9%) TDMs were subjected to a second assessment,

with program correctly identifying 100% of these as within the acceptable

level.

• Based on 39 TDM, only 12 (30.8%) recommendations were accepted, with 27

TDM continuing with the existing dose.

Results 
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• Of the 12 accepted recommendations, 9 were for dose increase and 3 were for dose

reduction.

• Among the accepted dose recommendations, 7 of them showed the TDM level for the

second time and 2 of them were modified and classified as "good» (the first TDM’s

were poor and intermediate).

• There were no significant differences between groups in terms of LOS, duration of

treatment adverse events and mortality due to small sample size.

Results 
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Discussion



• Of the 12 accepted recommendations, 9 were for dose increase and 3 were for dose reduction.

• Different population and different covariates

• Antibiotic and antifungal plasma level measure 1 day (Thursday) every week in our hospital.

• Workload and time effort

• Without integration of EHR

• An unorthodox approach for clinicians

Limitations  
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• To the best of our knowledge, this is the first RCT about comparison of MIPD vs. standard

dosing in PICU for antimicrobials.

• As the sample size and frequency of TDM increase, the feedforward and predictive power of

the models will also increase.

• Therefore, there is a need to evaluate different populations in different countries, hospitals and

PICUs in terms of covariates such as genetics, age groups and dosage guidelines.

Conclusion  
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THANK YOU FOR LISTENING
nadir.yalcin@kuleuven.be
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