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MonNoLIX®(MOdeles NOn Llnéaires a effets miXtes) is a platform of reference for model-
based drug development. It combines the most advanced algorithms with unique ease of use.

Pharmacometricians of preclinical and clinical groups can rely on MoNoOLIX for popula-
tion analysis and to model PK/PD and other complex biochemical and physiological processes.
MONOLIX is an easy, fast and powerful tool for parameter estimation in non-linear mixed effect
models, model diagnosis and assessment, and advanced graphical representation.

MONOLIX is the result of a ten years research program in statistics and modeling, led by
INRIA (Institut National de la Recherche en Informatique et Automatique) on non-linear mixed
effect models for advanced population analysis, PK/PD, pre-clinical and clinical trial modeling
& simulation.

MONOLIX is based on the MATLAB scientific environment published by Mathworks. MONOLIX
is also available as a full-featured standalone software compiled with MATLAB libraries, and
therefore does not require to purchase MATLAB licences.
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1 Overview

MLXTRAN is a declarative, human-readable language designed for complex models, including
PKPD models.

At a high level, MLXTRAN is structured with sections:

e DESCRIPTION: a text describing the project

e DATA: all data-related informations

e VARTABLES: all informations related to the variables and their transformations
e INDIVIDUAL: statistical model of the individual parameters

e POPULATION: statistical model of the population parameters

e CORRELATION: correlation structure

¢ STRUCTURAL MODEL: external file containing structural model

e OBSERVATIONS: statistical model of the observation model

e TASKS: workflow, algorithms settings, graphics settings

4 MoNoOLIX 4.2.0
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2 Data

The section ‘DATA’ enables to manage all the information provided by the data file and to
link the data and the statistical model.
Below is the generic grammar of the section:

path=<data path>
file=<data file>,
headers={<data header>}

e path: directory path containing the data file. A macro ZMLXPROJECT% is available
and provides the path where the project MLXTRAN is saved.

e file: file containing the data

e headers: definition of data column functionalities

2.1 Declare data path and file - Examples

path=%MLXPROJECT%,
file—Fmax errorband data.txt, The file ‘Emax_errorband data.txt isin the di-
- - rectory of the current MONOLIX project

path=%MLXPROJECT%/data,

The file ‘Emax_errorband data.txt’ is in the
file=Emax_errorband data.txt, sub-directory ‘data’ of the current MONOLIX
project

path=/home/gandalf/mydata,
The file ‘Emax_errorband data.txt’ is in the di-

file=Emax_errorband data.txt, rectory ¢ /home gandalf /mydata’

2.2 Declare headers - Examples

Example 1 (phenobarbital data.txt)

5 MoNoOLIX 4.2.0
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ID | TIME | DOSE | WEIGHT | APGAR | CONC
1 0 25 14 7 .

1 2 . 14 7 17.3
1 12 12.5 1.4 7

9 | 130.6 3.2 14 8 .

9 | 1421 . 14 8 34.2
9 | 1426 3.2 14 8

headers={ ID,TIME,Y,DOSE,IGNORE }

e ID, TIME and DOSE are keywords used by MONOLIX

e the column ‘DV’ is the observations ‘Y’

e Finally the column ‘GROUP’ is ignored (IGNORE)

Example 2 (PKmixt data.txt)

ID | TIME DV AMT | GROUP
1 0 . 10000 1
1 0.25 65.67216 1
1 0.5 91.84286 1
2 2 91.84286 0
2 2.5 91.842866 0
2 3 109.9155 0

headers={ ID,TIME,Y,DOSE,IGNORE }

e ID, TIME and DOSE are keywords used by MONOLIX

e the column ‘DV’ contains the observations ‘Y’

e Finally the column ‘GROUP’ is ignored (IGNORE)

MoNoOLIX 4.2.0
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2.3 Examples and links with graphical interface

DATA:
path=%MLXPROJECT%,

file=Emax_errorband data.txt,
headers={ID,X,Y},

The data file is ‘Emax_errorband data.txt. It is stored in the directory of the MONOLIX
project (%MLXPROJECT%). The header is:

e ID: subject id,
e X a regression variable

e Y the observation

In the MONOLIX Interface:

.'|MONOLIX 4.1.0- Emax_errorband_project.mat

Project  Task Settings ‘Workflow Graphics Test 7 ~
DeE B3 el e A
L] [ Run | [Assessment | ‘

The data and model

The data | The structural macdel |

Emax_errarband_tata.txt see Distribution of the individual parameters immed_Emax_null

mixture |

There is no covatiate Ohservation model

) Data Information | fle=Emax_error_band_data.txt AEG -~ -

Data fle Emax_errarhand_data. bt Sep
The file has & heacer [Juse header

—
headers={ID,X,Y}

The initialization
Fixed effect: o ﬂ ‘X il |V il ameters
) DOSE ¥
1 | : we [ [ 0 |

1 20 43858
1 S0 72835
1 80 71.254
1 200 9363
2 3 18.116
2 20 41 265
2 50 53834

The algorithms

M Mumbers of iterations Mumber of chains Sirnulated Monte-Carlo sizes Dizplay
Annealing
K1 K2 Pred. dist NPDEAPC LL
1501716 500 200 | o0 | | so00 | [ 1ooo0 |
auto aulo [ auto
The results
Results folder Standard errors Individual parameters Lag-likelihaod Graphics
() Project reme  EMnax_erratband_project (@ Linearization Conditional modes Linearization

List
(O User detined Browse () stoch. Appros: [ cond. means and =.d Important Sampling
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3 Variables declaration

The variable declaration links the data with the statistical model.

Below is the generic grammar of the section:

<column name> | use=<cov>, type=<cat|latent>, (numberOfCategories=<value>) |,
<continuous transformation>—<formulae> |
centered By=<median|mean|constant>,
use=<cov>

I,

<categorical transformation>= transform(
<column name>>,
<group name> =<group value>,
<group name> =< group value>,

) [use= <cov>, type= <cat>|

e <column name> is the column name as declared in the dataset (e.g. WEIGHT, SEX)

e <continuous transformation> means a continuous transformation of a column of the
dataset. This column has to be filled with numbers (e.g. WEIGHT).

e <categorical transformation> means a transformation of a column of the dataset.
e column is the name of the dataset column (e.g. SEX)

e name is the new name of the group

e value is the value (set of values) associated with the group

e use—cov means that this column is used as a covariate. By default the covariate is assumed
to be a continuous covariate

e type=cat means that the covariate is a categorical covariate

o type=latent means the covariate is not present in the data but is a latent covariate
(assuming a mixture model)

e numberOfCategories is the number of categories of the latent covariate.

8 MoNoOLIX 4.2.0
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3.1 Example 1 - basic use

VARIABLES:

SEX [use=cov, type=cat], ;*SEX’ is a column of the of dataset and
;is used as categorical covariate.

WEIGHT [use=cov], ; WEIGHT" is a column of the of dataset
;and is used as continuous covariate.

3.2 Example 2 - covariate transformations

Data file extract:

ID | TIME | DOSE | WEIGHT | APGAR | CONC
1| 0 25 1.4 7 :
1] 2 : 1.4 7 17.3
1] 12 | 125 1.4 7

9 | 1306 | 32 1.4 8 :
9 | 1421 | . 1.4 8 34.2
9 | 1426 | 3.2 1.4 8

VARIABLES:

tAPGAR=transform(
{"APGAR",
Low—{1,2,3},
Medium={4,5,6,7},
High—{10,9,8}
}) [use=cov, type=cat],
WEIGHT,
t  WEIGHT=log(WEIGHT) [use=cov, centered By=median|

The categorical covariate 't APGAR’ is a transformation of the categorical covariate’APGAR’'.
The values taken by "APGAR’ are grouped in 3 categories ('Low’, 'Medium’ and 'High’).

9 MoNoOLIX 4.2.0
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In the graphical interface

Project Task Settings Workfow Graphics Test ?

DE@ B s h b & o |

[ Categorical covariate
ategorical covariate

5 BB G 510
c O O o]
c O O o]
C O O o]
The initialization C O O o]
Cc O © o]
Fixed effects C O O (o)
2 0.01 2 2 2 g
1]
0 0

The "Ref" row defines the reference aroup (noted with ™" in the group name)

0 [Assessment |
The data and mode!
The data | The structural model |
phenobarbital_data.csv see Distribution of the individual parameters bolus_fept Vi =
mixture )
The covariate model Frareir Covariance model Ohservation mogel

t_WEIGHT 10 C________________________ o e e .
t_APGAR 1 ) [Transformation of the covariates covariate transformation

== m|

Residual error paramsters

The results

Results falder Standard erors Individual parameters Log-likelihoad

Linearizatian
[impartant Sampling

phenabartital2_project

Browse

@ Praject name
O User defined

@ Linearization
O Stach. Approx,

[7] Canditional mades
[ Cand. means and s.d

Check initial fixed efiects |
Use the last estimates |
The algorithms.
New seed Nurnhers of fterations Nurnber of chains Simulated Monte-Carlo sizes Display
K1 K2 AT Pred. dist MPDEAPC LL
200 100 O | oo | | so0 || 20000 |
[Jauto [Jauta Dauto

Graphics

List

3.3 Example 3 - latent covariates

VARIABLES:

lcatl [use=cov, type=latent, numberOfCategories=2],

In the graphical interface

10
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|Pm]ecl Task Seftings Workflow Graphics Test ? |

DeE B3 Wil & o |

mixl atCowv

balus_feat Vi C]

Icat1 [use=cov, numberOfCategories=2

20000

phenabartital2_project
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4 Individual parameters

default ={distribution=<lognormal|logitNormal|powerNormal|Normal|probitNormal >,
liv=<yeslno> }

<parameter 1> ={ iiv=<yes|no>,
lov=<yes|no>,
iovl=<yes|no>,

iov9=<yes|no>,
covariate={<covl,cov2,..>},
cat_liv=<cov>,
cat_iovl=<cov>,

cat_iov9=<cov>,
distribution—=<logNormal|logitNormal|powerNormal|Normal|probitNormal >},

<parameter n>

default distribution : default probability distribution of the individual parameters
e iiv : enable or disable inter-individual variability

e iov / iovl ... iov9: enable or disable inter-occasion variability

e covariate : add covariate(s) in the statistical model

e cat iiv : indicates that the variance of the random effect depends on a categorical covari-
ate at IIV level

e cat jov/cat iovl/...cat iov9 : indicates that the variance of the random effect de-
pends on a categorical covariate at IOV level

e distribution : sets the probability distribution of the parameter

4.1 Set up the distribution

It is possible to set up a default distribution (all parameters are assumed to have the same
distribution) using the keyword default and/or set up a distribution for each individual param-
eter.

12 MoNoOLIX 4.2.0
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Example for a project with 3 individual parameters ka, V and CI:

Equivalent notations

INDIVIDUAL:

default = {distribution—logNormal, iiv —yes},
ka,

V7

Cl

INDIVIDUAL:

ka = { distribution=logNormal, iiv=yes},
V = { distribution=logNormal, iiv=yes},
Cl = { distribution=logNormal, iiv=yes }

ogNormal,iiv=yes

distribution=logNormal,iiv=yes}

distribution=logNormal iiv=yes}

individual parameters

Equivalent notations

INDIVIDUAL:

default = {distribution=logNormal, iiv =yes},
ka7

V = { distribution=Normal, iiv=yes},

Cl

INDIVIDUAL:

ka = { distribution=logNormal, iiv=yes},
V = { distribution=Normal, iiv=yes},

Cl = { distribution=logNormal, iiv=yes }

ka={distribution=logNormal,iiv=yes}
V = {distribution=Normal, iiv=yes}
Cl={distribution=logNormal, iiv=yes}

13

MoNoLIX 4.2.0



Yall LIXOF T

The available distributions are Normal, logNormal, logitNormal, probitNormal and
powerNormal. The keywords iiv, iov, iov2, ... |, iov9, allow to enable or disable variability

on a specific level (iiv : inter-individual variability, iov: inter-occasion variability). The number
after iov is the level of inter-occasion variability.

CONTENTS

Example:

INDIVIDUAL:

Cl = { distribution=logNormal, iiv=no},
Tlag = { distribution=Normal, iiv=no},
V = { distribution=logNormal, iiv=no },
thl = { distribution=logNormal, iiv=no},
thl = { distribution=Normal, iiv=no},
thl = { distribution=logNormal, iiv=no}

Covariance model

iiv=yes

Diagonal

Ful |

The keyword covariate is used to add a covariate to the statistical model.

Example (using the demos theophylline2)

INDIVIDUAL:

default = {distribution=logNormal, iiv=yes },

ka = { covariate=t _ WEIGHT,SEX, cat iiv=SEX},
V = { covariate=t_ WEIGHTY,

Cl = { covariate=SEX, cat_iiv=SEX}

V={covariate=t_WEIGHT} | muiure ’

_WEIGHT
SEX

[ Cl={covariate=SEX.cat iiv=SEX}

ka = {covariate={t_WEIGHT,SEX},cat_iiv=yes}

14 MoNoLIX 4.2.0
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To add dependencies on a categorical covariate, use the keyword cat iiv at IIV level,
cat_iov at IOV level and cat iov2, cat iov3, ... cat iov9 for the other IOV levels.

Example

INDIVIDUAL:
Cl = { distribution=logNormal,
covariate={t _ WEIGHT,SEX},
iiv=yes,
cat_iiv=SEX },
V = { distribution=logNormal, covariate={t WEIGHT ,SEX}, iiv=yes },
ka = { distribution=logNormal,
covariate={t_ WEIGHT ,SEX},
liv=yes,
cat_iiv=SEX }

! |MONOLIX 4.1.0- theophylline_project.mat

Froject Task Seftings Workflow Graphics Test ?

D@ B ik ¢ L |

sz

b [ ¥ 00 ¥

The data and model
ka={distribution=logNormal, covariate=SEX, cat_jiv=SEX}
The structural mods |

orall_1ept_kavel E]

The data
theophylline_data.td

) Variances and categorical covariates =) individual parameters

The covariate madel Ohservation model
{WEIBHT 110 v e name type el eror v
SEX 1ol cl Diagonal
cortinuous ce
© e s |00
Cat. var
Cl={distribution=logNormal, covariate={t_WEIGHT,SEX}, cat_iiv=SEX}
The initialization
Stand. dev. af the random effects -] Residual etror parameters

Fired effects

[+ [ o[+ [ o |

NI N A

1 1 1
a o

[ ]
Check inifial fixed effects |
Use the last estimates |
The algorithms.
MNew seed Numnbers of iterations Nurber of chaing Simulated Monte-Carlo sizes Digplay
Anngaling
K1 K32 Pred. dist NPDEAPC LL
123456 500 200 100 1000 | 20000 |
[¥] auto [] aute Oauto
The results . .
Results folder Standard errors Individual parameters Log-likelihood Graphics
theophylline_praject @ Linearization Conditional modes Lingarization T
i

@ Project name
O User defined Browse O Stoch, Approx [ Cond. means and s.d Important Sampling
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5 Population parameters

pop_ {<parameter i>} ={
distribution—<logNormal|logitNormal|Normal|probitNormal >,
median=<real value>,

standardDeviation=<real value>

variance

2

beta_{<parameter j,covariate k>} ={
distribution=<logNormal|logitNormal|Normal|probitNormal >,

median=<real value>,
variance|standardDeviation=<real value>

2

pop_{<parameter n>}
beta {<parameter p,covariate m>}

e distribution : sets the probability distribution of the parameter

e median : typical value of parameter

e variance|standardDeviation : variance or standardDeviation of parameter

Example for a project with 3 individual parameters ka, V and Cl and a covariate
W:

The data The structural model
theophylline_data.txt  see Distribution of the individual mixtiorall_lept_kaVCl_Vi<l
mixture HHH .
The covariate model prapsfa Covariance model Observation model
LNEIGHT g ) g ailg
=S oy Bayesian estimation
theta: intercept for V
— Method
MLAP.
(® posterior distribution
The initialization
Fixed effects — Prior distribution esidual error
1011 typical value (theta): | 0.63 [0 [z [0
i] .

>

5 5 variance (Z). 0.3

distrbution: |og-rarmal -

theta= axp(Z)
where "Z" is normallv distributed
The algorithms |
Cancel Accept
Mew seed Mumk P 1o Display
K1 K2 Pred. NPDE/VP LL
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POPULATION:
pop_{ka} = { distribution=logNormal, median=0.98, variance=0.2},
pop_ {V} = { distribution=logNormal, median=0.63, variance=0.3} ,
beta {Cl,W} = { distribution=logNormal, median=0.3, standardDeviation=1.44 }

17 MoNoLIX 4.2.0
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6 Correlation structure

Below is the generic grammar of the section:

correlationlIV = { {blockl}, {block2}, ... {blockN}},
correlationlOV = { {blockl}, {block2}, ... {blockN}},
correlation]lOV2 ={ {blockl}, {block2}, ... {blockN}}},

correlationlOV9 = { {blockl}, {block2}, ... {blockN}},

The covariance model of the random effects assumes a block matrix, where a block is a list

of parameters.
Example (modified version of warfarin  PKPD1)
4 blocks are created:

e tlag ka
e V.Cl
e Imax,C50

e gamma,S0,kprog

CORRELATION:

correlationlIV={{tlag,ka},
{V7C1}7
{Imax,C50},
{gamma,S0,kprog} }

18
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} MONOLIX 4.1.0- warfari

_PKPD1_project.mat

Froject Task Settings Workflow Graphics Test ? >
D@ B sl &Y = R
0 [ Assessment |
The data and model
The data |

wearfarin_data. b

The covariate model

o/ojojo|0

mixture
transformn

The structural model

A=
immed_gammalmas_ex s[5

Observation model

0 o = @ o e
g
B s A
e LT
The initi
Variances of the random effects -] Residual error parameters
1 [N [ |
(. [ [ o [ 1 [ o ]
Check inftial fixed effects |
Use the last estimates |
The algorithms
New seed Numbers of iterations Number of chains Simulated Monte-Carln sizes Display
A 1
K1 K2 IR Pred. dist NPDEAPC LL
165401 500 200 1] | w0 | | s00 | | 10000 |
auto auto O auta
The results
Results folder Standard srrors Individual parameters Log-kelihood Graphics

wiarfarin_PKPD1_project

Browse

@ Praject name
© User defined

(@ Linearization
© Stoch. Approx.

[ Conditional modes
Cond. means and s.d

[¥] Lineatization
[Jmportant Sampling

19
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7 Structural model

Below is the generic grammar of the section:
e (Case of one structural model

STRUCTURAL MODEL:

file=<structural model file without extension>,
path=<structural model path>,
output—{<structural model output name=>}

e Case of a serial structural model

STRUCTURAL_ MODEL:

{
file=<structural model file without extension>,
path=<structural model path>,
output={<structural model output name>}

{
file=<structural model file without extension>,
path=<structural model path>,
output={<structural model output name>}

h

The structural model can be a MATLAB structural model or a MLXTRAN structural model script.
To use libraries embedded in MONOLIX, it is recommended to use the %MLXPATHY macro that
references the installation path of MONOLIX.

Example 1 (PK model)

STRUCTURAL MODEL:
file=orall 1lcpt_kaVCI,
path=%MLXPATH%/PKLibrary,
output={f_1}

The structural model |

orald_1cpt_TkOVCI

20 MoNoLIX 4.2.0
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Example 2 (serial PK / PD models)

{

STRUCTURAL MODEL:

file=orall 1lcpt TlagkaVCl,
path=%MLXPATH% /libraries/PKLibrary,
output={f 1}

file=immed gammalmax exp,
path=%MLXPATH% /libraries/PDLibrary,
output={f 2}

The structural model

arall_1cpt_TlagkawCl
immed_gammalmax_exp

< (>
ae

21

MoNoLIX 4.2.0



!‘ LIXOFT CONTENTS

8 Observations model

Below is the generic grammar of the section:

OBSERVATIONS:

<observation name> =

{
type=<observation type>,
prediction=<prediction name>,
error=<error model>>,
autocorrelation=<yes|no>

e <observation name>> : name of observation
e type : type of prediction (continuous, count, ...)
e <prediction name> : name of prediction (output of structural model)

e <error model> : error model applied on the output. The error model can be

e constant,

e combinedlc,
e proportional,

e combined?2c,
e combinedl,

o logit,
e combined2,

e band(0,10),

e proportionalc,

band(0,100)

e exponential,

Example 1

STRUCTURAL MODEL:
file=mlxt:turnover2 mlxt,
path=%MLXPATH% /libraries/myLibrary/MLXTRAN,
output={f 1,f 2}

OBSERVATIONS:
y_1 = { type=continuous, prediction=f 1, error=combined1 },
y_ 2 = { type=continuous, prediction=f 2 error=constant }

22 MoNoLIX 4.2.0
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Example 2

STRUCTURAL MODEL:
file=mlxt:orall categorical mlxt,
path=%MLXPATH%/libraries/myLibrary/MLXTRAN,
output={f_ 1,11 2}

OBSERVATIONS:
y_1 = { type=continuous, prediction=f 1, error=combinedl },
y_2 = { type=count, prediction=11 2 }

23 MoNoLIX 4.2.0
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9 TASKS

Below is the generic grammar of the section:

24 MoNoOLIX 4.2.0
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TASKS:

estimatePopulationParameters( intial Values—{
pop_ <parameter> = <expression=>,
beta_<cov> < parameter> =<expression>,
a_ <observation> =<expression>,
b__<observation> = <expression>,
c__<observation> = <expression>,
r__<observation> = <expression>,
omega_ < parameter> = <expression>,
(or omega2 <parameter> = <expression>,)
gamma_<level> <cov> <parameter> = <expression>,
(or gamma2 <level> <cov> <parameter> = <expression>,)

H
where
<expression> = <value> [method=MLE]|
or <expression> = {initialization=<value>, positive=<yes|no>} [method=MLE]| (use for ‘b’
error model parameter),
or <expression> = <value> [method=FIXED|
or <expression> = <value> [method=MAP]
or <expression> = <value> [method=BAYES]

for MAP or BAYES method it is always possible to define prior as follow (in this case
the values set in the section POPULATION PARAMETER are ignored):

<expression> = { prior=<value>, variance=<value>} [method=MAP]

or <expression> = { prior=<value>, standardDeviation=<value>} [method=MAP]|

or <expression> = { prior=<value>, standardDeviation=<value>} [method=BAYES]

or <expression> = { prior=<value>, variance=<value>} [method=BAYES]

estimateFisherInformationMatrix( method={linearization|stochasticApproximation} ),
estimatelndividualParameters( method={conditionalMean,conditionalMode} ),
estimateLogLikelihood( method={importantSampling, linearization} ),
displayGraphics(list={allg, projectSummary, spaghetti, individualFits, predVsObs, residuals,
covariates, vpc, npc, blq, vpcPredDist, categorizedData, distPsi,
boxplot, jointDist, cvSAEM
1,
globalSettings={
settingsGraphics=<path to graphics settings>,
settingsAlgorithms=<path to algorithms settings>,
resultFolder=<path to results>
withVariance=<yes|no>

}

25 MoNoOLIX 4.2.0
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9.1 estimatePopulationParameter : run SAEM algorithm to estimate the
population parameters

e Type of initialization:

pop_ {<parameter>}: initialization of population parameter <parameter>

beta {<cov>,<parameter>}: initialization of the effects of <cov> on <param-
eter>

a_{<observation>}, b _{<observation>}, ¢ _{<observation>} : initializa-
tion of error model parameters

r _{<observation>} : autocorrelation parameter

omega {<parameter>}: standard deviation of random effect of parameter <pa-
rameter> on IIV level

omega2 {<parameter>}: variance of random effect of parameter <parameter>
on IIV level

gamma _{<parameter>}: standard deviation of random effect of parameter <pa-
rameter> on IOV level

gamma2 {<parameter>}: variance of random effect of parameter <parameter>
on IOV level

gamma_<level> {<parameter>}: standard deviation of random effect of pa-
rameter <parameter> on IOV level <level>

gamma2 <level> {<parameter>}: variance of random effect of parameter
<parameter> on IOV level <level>

e Initialization value:

initialization=<value> : value of initialization is <value>
fixed: the value of parameter is fixed, otherwise the value will be estimated

standardDeviation=<value> : standard deviation of initialization value used as
prior

variance—=<value>> : variance of initialization value used as prior

prior : prior value

e Estimation method:

[method=MLE]: parameter is estimated with Maximum Likelihood Estimation
[method=MAP]: parameter is estimated with Maximum A Posteriori
[method=BAYES]: parameter is estimated with Bayesian Posterior
[method=FIXED]: parameter is fixed
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Example 1

estimatePopulationParameters( intial Values={

pop_{Cl} = 0.3,
beta {TREAT,Cl} =0,

beta_{SEX,Cl} = {prior=1, standardDeviation=0.25} [method=MAP],

beta  OCC_Cl = 0,

pop_{V} = 0.75,

beta  {TREAT,V} = 0.1,
beta_{S-TREAT,V} = 0.1,

beta_{SEX,V} =0.05 [method — FIXED],
beta {OCC,V} =0,

pop_{ka} =1.5,

beta {TREATka} =0 [method = FIXED],
beta_{S-TREAT ka} =0.2,

beta {OCC,ka} =0,

a_ {concentration} =1.1 [method = FIXED)],
b_{concentration} =1.2,
¢_{concentration} =1.3,
r_{concentration} —0,

omega_{Cl} =1.4 [method = FIXED],
omega_{V} =L1.3,

omega_{ka} =1.2

Fixed effacts Stand. dev. of the random eflects [~]

0.75 03 12 13 1.4
01
0.05 1

Use the last estimates |

Residual error paramsters

1.1 12 13

Using the graphical interface (a modified IOV1 _project from Demos directory)

e ’'Fixed effects’ block

— first line is pop ka, pop V, pop_Cl initializations
— second line is beta_ S-TREAT ka, beta S-TREAT V initializations

— third line is beta_ SEX V| beta_SEX Cl initializations

e ‘Stand. dev of the random’are

— omega_{ka},
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— omega_{V},
— omega_{Cl}

e finally‘Residual error parameters’ are

— a_ {concentration},
— b_ {concentration},

— ¢_{concentration},

r_{concentration}

Example 2( show IOV initializations)

estimatePopulationParameters( intial Values={
pop_{Cl} =0.05,
beta {SEX,Cl} =0,
beta_{OCC,Cl} =1.3,
pop_{V} =0.5,
beta {TREAT,V} =1.1 [method=FIXED],
beta_{S-TREAT,V} =0,
beta {SEX,V} =0,
beta_{OCC,V} ={prior=1.2, standardDeviation=0.25} [method=MAP],
pop_{ka} =1.5,
beta_{S-TREAT ka} = 0,
a_ {concentration} = 1,
b_{concentration} = { initialization = 0.3, positive = yes },
omega_{Cl} =1,
gamma_{Cl} =1.5,
gamma_ {V} =14,
omega_{ka} =1

1

Using the graphical interface (using a modified IOV1 _project from Demos directory)
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) IOV parameters g@lgl

The 10V model
The covariate model transform The covariance model
Close
TREAT 1|0 ojojo
oce ol1]o Empty
0lojt Diagonal
Full
Cat. var.
The initialization
Fixed effects Stand. dev. of the random effects
11 1.4 1.5
12 13

9.2 estimateFisherInformationMatrix

Estimate the Fisher information matrix using linearization and/or stochastic approximation

9.3 estimateIndividualParameter

Estimate the individual parameters using the conditional mode and/or the conditional Mean
(default: conditional mode)

9.4 estimateLogLikelihood

Estimate the log-likelihood by important sampling and /or by linearization (default: lineariza-
tion)

9.5 displayGraphics

e settingsGraphics: path to the graphics settings XML file (not required, default settings
can be used)

e settingsAlgorithms: path to the algorithms settings XML file (not required, default settings
can be used)
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e withVariance: the initialization values are expressed with variance of parameters

9.6 Link with graphical interface

Example 1

TASKS:
estimatePopulationParameters(),
estimateFisherInformationMatrix( method—{ linearization }),
estimatelndividualParameters( method={conditionalMean}),
estimateLogLikelihood( method={importantSampling})

The results
Results folder Standard errors Individual parameters Log-likelihood Graphics

() Project name theophylline2_project ) Linearizationt [ condtionsl modes [ Lineatization Lt
i

() User defined () Stoch. Approx. Cond. means and =.4. Important Sampling

Example 2

TASKS:
estimatePopulationParameters(),
estimateFisherInformationMatrix( method={ stochasticApproximation }),
estimatelndividualParameters( method={conditionalMode}),
estimateLogLikelihood( method={linearization})

The results - o .
Results folder Standard errors Individual parameters Log-likelihood Graphics

(&) Project name theophyllineZ_project () Linearization Conclitional modes

List
O User defined @ Stoch. Approx. |:| Cond. means and s.d. D Important Sampling
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10 Comment your code

7.0 7.7

MLXTRAN allows to comment the code with the ’;” character. The text after ’; is ignored
until the end of the line.
Example

DESCRIPTION:Project description

DATA:

path=%MLXPROJECT%, ;put comment here

file=theophylline data.txt,

; WARNING the following code is ignored:headers={ID ,DOSE,TIME,Y,COV,CAT},
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