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Introduction

Non Linear Mixed Effects Modeling is used in Modeling
and Simulation (M&S)

Non linear mixed effects models is about analyzing
repeated measurements data by taking into consideration
variability as well as the nonlinear relationship between
the explanatory variable (time,...) and the response
variable (drug concentration...)

What is M&S?
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Introduction

What is Nonmem?
Software, developped in the 70°s

Main methodology for modeling and simulation

Industry Standard for Non Linear Mixed Effects
Modeling
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Nonmem file structure — Time event dataset
Need to be harmonized and clean
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Nonmem file structure — Time event dataset

* Each row = one single event (dose administation, drug

)
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Nonmem input dataset

Quality of the Nonmem input dataset drives the quality of
the modeling outputs

The quality of the simulation

And hence the quantitative input to drug development
decision making

Careful attention needs to be paid for harmonization and
cleaning the data

We are interested in time profile compare to change from
baseline
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A) Outliers

Your theory is wrong!

No database will be 100% correct and accurate

Mistakes happen and will always exist — clinical
programmers always encounter outliers

What are the impacts from a modeling point of view?

http://davidmlane.com/hyperstat/outlier.jpg
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A) Outliers

Standard 12 hours pharmacokinetic profile

Concentration vs. Time

Time
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A) Outliers

Now if one of the values is not correct

Concentration vs. Time

A

Time

The model that fits the data is different
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A) Outlier

Concentration vs. Time
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A) Outliers

Concentration vs. Time

Time

Predictions based on the model likely to be incorrect

What do you do, What is wrong?

Time? Does this PK concentration belong to the 14 hours
post-dose profile?

PK concentration value? PK concentration Unit?
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B) Data consistency

We combine all types of data: dose history, PK, PD,
adverse events, comedication....

Because we combine all types of data, we'll identify

discrepancies... That you may not identify without pooling
all data together

For a same patient, data needs to be coherent

Example: positive PK concentrations before the first dose
IS a problem
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B) Data consistency

Concentration vs. Time
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C) Missing data

Because not all data are known, you may need to impute
some of them

The time sequence in a modeling input dataset is critical

For example: study where patients are treated for 6 months.
We only collect the dose clock time at certain visits

Cannot use one single default values for all patients (08:00)

Dose Dose Dose

07:35 08:00 08:35 + 1 minute
PK PK PK PK
Pre- 1 hr 3 hrs 24 hrs
dose 08:20  10:40 08:35

07:30
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D) Open entry fields in CRF

In some clinical studies, you may find useful information in
some of the open entry fields

For example dose regimen
Why?

Because the database allow user to select dose
regimen=other and allow user to type in what they want in
the comment field like:

* Mon Tue Wen every other week
- Sat Sund

Because this information is key to us, we have t9 iInclude it
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Conclusions

Data quality drives the quality of modeling results.

If you do not pay attention to all potential data issues, you
may lose some important information.

The role of the modeling and simulation programmer is
fundamental

It’ s not just only about following a set of rules containing
In the data set specification! It goes beyond that.
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