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Introduction 

 

Individually Designed Optimum Dosing Strategies (ID – ODSTM; http://www.optimum-

dosing-strategies.org/) is a therapeutic drug monitoring and simulation tool powered by the 

R® software (version 3.3.0; Institute for Statistics and Mathematics [http://www.r-

project.org/]). Based on patient demographic information readily available at the bedside, ID 

– ODSTM incorporates Monte Carlo simulation and inverse Bayesian modeling into the design 

of personalized dosing regimens. Drug concentration-time profiles are simulated using Monte 

Carlo simulation and inverse modeling based on linear 1 and 2-compartment intravenous or 

oral infusion models written in the R® language using the published, validated population 

pharmacokinetic parameter values and respective inter-individual variability. This manual 

presents background information for the Basic functionality.  

 

Citing ID-ODSTM 

 

Web: in text of document as: http://www.optimum-dosing-strategies.org/id-ods/ 

 

ID-ODS Disclaimer  

 

This website and application contains proprietary information that is protected by copyright 

law. No content or part of this website may be reproduced or transmitted in any forms or by 

any means without prior written consent of the Optimum Dosing Strategies Team. We try to 

keep Optimum Dosing Strategies up, bug free, and safe, but you use it at your own risk. 

Optimum Dosing Strategies is provided on an “as is” bases. The optimum Dosing Strategies 

Team makes no express or implied warranty of any kind with regard to this material, 

including, but not limited to, the merchantability, fitness for a particular purpose and non-

infringement. We do not guarantee that the service on this website will always be safe, 

secure, or error free or this website will always function without disruptions, delays, or 

imperfections. The Optimum Dosing Strategies team shall not be liable for errors herein nor 

for possible damages in connection with the furnishing or use of this material. The Optimum 

Dosing Strategies Team will not be liable to any users for any lost profits or other 

consequential, special, indirect, or incidental, medical or non-medical damages arising out of 

or in connection with the use of the website even if the Optimum Dosing Strategies Team has 

advised of the possibility of any such damages. Applicable law may not allow the limitation 

or exclusion of liability or incidental or consequential damages. In such cases, the Optimum 

Dosing Strategies Team’s liability will be limited to the fullest extent permitted by applicable 

law. All persons and other entities using the information provided here must rely on their own 

professional judgement in prescribing any dosing regimen whether based on this website or 

not. All information provided here must always be carefully assessed and compared with the 

patients clinical picture and current standards of care. If you voluntarily accept these Terms 

and Conditions, then we will use the email address you provide at the time of registration to 

send updates, periodic usage and statistical reports. You can unsubscribe at any moment by 

contacting us directly at odsadmin@optimum-dosing-strategies.org. By using or accessing 

Optimum Dosing Strategies you agree that the Optimum Dosing Strategies Team can collect 

http://www.optimum-dosing-strategies.org/id-ods/
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and use such content and information in accordance with applicable personal data privacy 

laws. 

 

System Requirements and Installation 

 

The Web Application runs in our hosted environment and accessible from mobile or desktop 

devices via any standard web browser and is available from the http://www.optimum-dosing-

strategies.org/id-ods/ site. Google Chrome or Mozilla Firefox with HTML5 and CSS3 

support are recommended. THIS IS GREAT FOR iOS users! 

 

The platform is also available as a service, via the use of a standardized table format for data 

load, so can be integrated in any online application via a link or into a frame.  

 

Getting Help and Updates 

  

The web application is updated by the ID-ODSTM team in our hosted environment, so thus 

always runs the most recent version of the ID-ODSTM platform. In order to get help with 

profile specific questions the user should download all input by clicking on the Help button 

and send the zip file to odsadmin@optimum-dosing-strategies.org. 
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ID-ODSTM Components  

 

Monte Carlo Simulation 

 

 A Monte Carlo simulation is a mathematical model developed in the early 1940s to produce 

scenarios that require the generation of random numbers. It has many applications in physics, 

finance and business, and artificial intelligence. In the setting of antibiotic therapy, Monte 

Carlo simulations can combine pharmacokinetic and microbiological data to predict the 

likelihood an antimicrobial regimen will achieve a therapeutic target. This is called the 

probability of target attainment (PTA) where the target to be achieved is an optimal 

pharmacodynamic parameter for bacterial killing when considering only MICs of single 

values versus it is called Cumulative Fraction of Response (CFR) when considering an entire 

population of microorganisms. This technique is often useful in instances where the option of 

therapeutic drug monitoring is not available for certain antimicrobial agent.  

 

Inverse Bayesian modeling 

 

The selection of antibiotic dosage regimen in the absence of measured concentrations (ie., a 

priori dosing) is based on estimates of the patient's pharmacokinetic parameters adjusted for 

patient covariates or known demographics (ie., weight, age, sex, serum creatinine). During 

inverse modelling, the use of measured drug levels (ie. a posteriori dosing) is to estimate the 

patient's pharmacokinetic parameters from the measured antibiotic concentrations with 

relying on the population model. This Bayesian approach incorporates both sets of data (ie: 

the actual measured concentration and the population pharmacokinetic model) for estimating 

the patient specific pharmacokinetic parameters. It uses the a priori pharmacokinetic 

parameters of the population model as some starting estimate for the patient; it then adjusts 

these estimates based on the patient's measured antibiotic levels, taking into consideration the 

inter-individual variability of the population parameters and the variability of the serum level 

measurement. During the procedure, the serum level data is interpreted by incorporating both 

the variability of the population model and the variability of the serum level measurement 

itself. Bayes' theorem tells us quantitatively just how important every piece of information is, 

however it is not always able to tell whether a piece of information is relevant to the actual 

patient care. 
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First time users sign up to the app and general settings options  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

First time user click on button “Register”, then enter the 

email address and a choice of password and specify 

preferences for select inputs. Returning users would sign in 
with their user name and password they selected initially. 

Once logged in, users may load previously saved 
profiles or start entry for a new profile. Past 

profiles will automatically be purged from active 

use in the system if no simulations were done on 
them in the past 14 days. If “New entry” is 

selected then the system will ask for a unique ID 

to be entered. For best practice ensure no empty 

spaces in the unique ID to be entered.  

Next step after log in is naturally to review simulation settings by clicking on the following 

buttons to set your simulation preferences. Some -but not all- of these settings will be saved in the 

profile for later reload. We suggest establishing the preferred user standards, downloading with 
the applicable csv buttons that the user can upload as felt necessary. Also, do remember to click 

on the purple info buttons wherever you see them for valuable information about data entry. 
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General overview of the a priori dosing and the Bayesian user interface using the Aminoglycosides 

example  

 

I.  User Interface and data input 

 

 

 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

All date and time points may be entered via 

the picker. The minimum minute value is 1 

minute. To change the date user must first 
press the clear button 

All time dependent variables used in the simulations are 

labeled with a type, User to select as appropriate. To 

enter multiple inputs at set intervals the user should use 
the “Quick-Add” button. Press the “Update Table” 

button to add selection to the table. 

Functions of the “Empiric” and “Bayesian” buttons are 

disabled until sufficient data types are entered.  

User will select previously saved profiles via the 

search space. Each profile saved refers to a data 

set entered for Bayesian or Monte Carlo 
simulation routines. Some Monte Carlo profiles 

are specific to the “Advanced” functionality. 

The plot show visual representation of the data 

points entered above in the table 

The table will show inputs color coded. Any data 

type entered initially is selected for analysis. To 

deselect a data point and exclude from analysis 
without deleting the data point the user may click 

on the line item where change to a brighter color 

indicates the data point is excluded from the 

analysis. 
Set target pharmacodynamics index and target 

value for simulations under the “PK-PD Settings” 

button. Targeting an AUC/MIC ratio when 
“Extended interval” indication is selected is 

generally not recommended to ensure consistency 

of simulation results. 
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II. Output plots 

 

A. A – priory dosing 

 

 

 

 

 

B. Inverse Bayesian modeling  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The plot title displays the calculated drug‘s name, 

the loading dose, and the subsequent maintenance 

dose, followed by the dosing interval. 

The plotted black line shows the median predicted 

concentration profile using the mean population 

parameter value, versus the purple ribbons shows 
the simulated concentrations of IQR and 10 to 90th 

percentiles. The interactive plots will display time 

specific simulation data by clicking on the black 

line 

The legend on the plot shows the creatinine 

clearance  

Once an analysis is run, respective plot outputs are 

produced. To view the results of an analysis the 

user may select the output from the “View Plot” 
dropdown. Also, the user may click on the Bayes – 

II button to simulate unique dosing regimens using 

the patient’s individual pharmacokinetic model 

The numbered buttons will allow users to view the 
interactive plots in a small pop-up window and 

zoom at convenience. 
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B. A – posteriori dosing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C. Individual drug exposure analysis plots 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The footnote on the plot shows the individual 

specific pharmacokinetic parameters. 

The calculated daily AUCs are estimated for the full time frame under the 

black concentration-time profile displayed in plot on top. In the example 
here, we plotted approximately 48 hours’ worth of concentration profile; 

hence the AUCs are calculated for 2 full days. A fractional AUC on the last 

day/s will be calculated  if the full time course can not be divided into full 

24 h intervals.. 

The calculated daily AUCs labelled as “SS” or Steady State is estimated for 

24 hours of the recommended steady state dose. 

The plot title displays the calculated drug‘s name, 

the optimal dose (rounded), followed by the optimal 

dosing interval designed to achieve the target 
concentrations. The calculation is based on the 

assumption of steady state. 

The plotted black line shows the predicted concentration 

- time profile using the individual pharmacokinetic 

parameter values established by fitting the measured 
concentrations (blue dots) with the Bayesian system. 

The purple line represents predicted steady state 

concentration for the optimal regimen. 
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General overview of the Monte Carlo Simulation user interface using the Meropenem example  

 

I. Output plots 

 

A. Probability of target Attainment (PTA) plots 

 

  

 

 

 

 

 

 

 

 

The plot legend displays the various simulated 
drug‘s dose, followed by the dosing interval and 

infusion time. 

The plotted line displays the PTAs at doubling 
MICs, while the horizontal red line indicates the 

optimal PTA of 90%. The PTAs for the regimen 

displayed in red indicate the approach minimally 
requiered to attain PTA of 90% at the target MIC, 

or when unattainable, then the regimen with the 

maximal PTA at the target MIC is shown. 

For select drugs, additional target attainment plots are produced to 

minimize need for re-simulation. All these outputs are based on individual 

parameter estimates and at steady state. 
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B. Cumulative Fraction of Response (CFR) plots 

 

 

 
C. Single Dose Exposure plots 

 

 
 

 

 

 

 

 

 

 

 

 

 

The plot is identical to the a - priori dosing plots 
described above. Below is the respective dose - 

wise barplot showing individual dose target 

attainment for a given interval and the target 

specified. 

The bars represent the CFR achieved by the 

specific method, while the horizontal red line 

indicates the optimal CFR of 90%. 
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Drug models  

 

ID – ODSTM system utilizes peer reviewed, published pharmacokinetic models in the 

calculation of drug specific kinetic and dynamic indices. The list of antibiotics and respective 

pharmacokinetic models coded in the application are as follows: 

In case of Bayesian modeling, some drug modules 

are equipped with a variety of doses to be 

evaluated upon dose optimizations that allow user 
input. Users may click on and highlight specific 

regimens they want to evaluate using the 

individual models. If no regimen is selected, then 
all will be evaluated once the user clicks 

“Simulate”. 
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