
Mock meeting 

 10:00 – 10:05 Introduction DDMoRe   Lutz 

 

 10:05 – 10:15 TGI     Benjamin 
 

 10:15 – 10:30 Repository     Maciej 

 

 10:30 – 11:45 MDL    Nick 
 

 11:45 – 11:00  live demo MDL –IDE   Natallia   

  

 11:00 – 11:15  PharmML + Simulx   Maciej 

 

 11:15 – 11:30 live demo model execution Simulx Benjamin/Richard 

        

 11:30 – 12:00 Discussion  
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Therapeutic Innovation 



Source:  Burrill & Company; US Food and Drug Administration. 
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Therapeutic innovation is challenging 

 

Drug development decision makers rely on the best 

rational to select drug candidates, targets, trial 

designs, dose regimens, patient populations and 

suitable endpoint measures  

 



  

A lack of informed decision making can have 

detrimental effects to patients, choice of the wrong 

development program, and potentially  

induce huge financial losses 

 

Therapeutic innovation is challenging 



 

 

Society pushes for more transparency and  

clinical trial data sharing, opening the door for  

aggressive competition 

Therapeutic innovation is challenging 



Integrative tools 

Modelling and Simulation (M&S)  

 as one of the core technology of pharmaceutical 
industry, is essential in performing such knowledge 
integration, providing through inference the 
quantitative basis for better informed decision making  

 

Model-based drug development 



Integrative tools 

Model-based drug development 

Pathway Target Drug Benefit/risk 
Effectiveness & 
reimbursement 

Systems  
Biology 

Systems  
Pharmacology 

Translational 
Sciences 

Exposure/ 
Response 

Optimized 
Products 

“Right  
Pathway” 

“Right 
Target” 

“Right  
Molecule” 

“Right 
Dose” 

“Right 
Patient” 

#1 #2 #3 #4 #5 



The Problem 
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The Problem 

How do you find disease or drug models that might be useful for 
your analysis?  

How can you be sure that published models are relevant? 

How can you be sure that published models work (are reproducible)? 

 

If code is available in software X, but you use software Y, how do 
you translate the model and ensure that the result is 
equivalent? 

 

How much of your time is spent writing code to do tasks other 
than fit models to data e.g. data processing, graphical 
diagnostics, simulation? 

11 
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The Solution 

• How to store published models and their associated details (Repository) 

• Curation of these models to ensure reproducibility. 

• Metadata and ontologies to help you find the models you need. 

 

• How to create, review, extend and combine published models using a 
common modelling description language (MDL). 

• Construct models, check syntax, perform tasks within an integrated 
development environment (MDL-IDE). 

• Integrate with existing modelling tools via R and a standardised Task Execution 

Language (TEL). 

• Provide standards for model inputs and outputs using a software 
interchange standard language to allow translation between target 
modelling tools (PharmML). 
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Platform 
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Worked Example 

15 

This DDMoRe satellite Workshop will demonstrate the model 
repository, languages and tools developed by the Consortium using a 
model for tumour growth inhibition (TGI) by drug treatment. 
 
The TGI model is based on a long duration clinical study of patients 
with glioma. The study goal is to understand both the biology of 
tumour growth and how drug treatments modify growth as reflected 
in tumour size. Description of the data requires a mixed effect 
modelling approach.  
 
The original report of the model was developed using Monolix.  

Noordwijkerhout workshop 2014 



 A mixed-effect model has been developed to characterize 
tumor size dynamics in glioma patients treated with PCV 
chemotherapy 

 Herein, we illustrate the potential of the DDMoRe framework 
to: 

• Browse the DDMoRe library and estimate parameters of the brain tumor 
mixed-effect model 

• Simulate patients response with a modified PCV regimen scheduling 

• Run a simulated clinical trial to prepare a phase III clinical trial 

16 

The Story 
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Clinical questions 

Noordwijkerhout workshop 2014 

 Temozolomide is an oral molecule given for the treatment of 
low-grade glioma  

• There are no rules for treatment duration 

- US: 12 cycles for a total duration of 12 months 

- EU: as low as we can; till patient responds (tumor size decreases); sometimes 
for more than 24 months 

- The question of treatment duration is difficult to assess through classical 
clinical trials  

 PCV (Procarbazine, CCNU, Vincristine) chemotherapy regimen is 
given every 6 weeks for a maximal duration of 6 cycles 

• Prolonged response in the majority of patients 

• Can the PCV scheduling be changed to improve the treatment efficacy? 

 

 



Data sample (21 patients) 
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Schematic view 
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Publication 
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Platform 
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DDMoRe Model Repository 

 Provides a collaborative model development platform 

 Offers secured and versioned storage of models, data and 
metadata 

 Facilitates dissemination and reuse of models 

 Makes content available to users and tools 

 Advocates the use of standard formats 

 

 

http://wwwdev.ebi.ac.uk/biomodels/model-repository 



Content – Library of disease models 

 Selection of publicly-available pre-competitive models from key 
therapeutic areas 

• Diabetes 

• Oncology 

• Other diseases e.g. neurodegenerative, infectious 

 

 Available models and data are encoded using standard formats 
developed within DDMoRe 



Browsing content 

 

 Browsing using different classifications 

• Therapeutic areas – e.g. oncology 

• Number of compartments – e.g. 4 

 Sorting based on different orders – alphabetical, therapeutical 



Building an effective search 

 Information about the model is expressed in a knowledge 
representation format which can be understood by computers 

• e.g. the therapeutic area of this model is oncology 

 

 The semantic context of model entities is expressed using 
unambiguous external references 

• glioma is a type of cancer 

 



Model overview 

Brief, but descriptive title 

Download 

Textual description of the model 

Submitter 

Publication 

details 



Model display – files 



Model display – history 

Modification history preserved 

 

Link to previous versions 



Display of models in standard formats 



Model submission 

Learn about the supported formats 



Model submission 

Specify the files you 
wish to upload 

One main file 

Supplementary files can be data, graphs, 
processing scripts, or any information 
related to this model submission 



Model submission 

Enter publication 
reference 

Information automatically extracted 

if PubMed ID is supplied 



Sharing 

 Models can be shared with other modellers 

 Differentiate between  

• collaborators that can update the model, and 

• collaborators that can only see the model 

 

 



Showing your model to others 

 Useful for feedback and review purposes 

 

The model can  
be viewed and 
retrieved, but 
not  updated 



Updating models collaboratively 

Colleagues can pick up from where you left off 



Updating models collaboratively 

See how your 
colleagues 
progressed 



Model Repository 

 The DDMoRe Repository is a public resource for disseminating 
models encoded in standard formats 

 Models submitted to the DDMoRe Repository can be 
developed collaboratively 

 Models from the DDMoRe Repository can be executed using 
other tools developed in the Consortium 

 Models from the DDMoRe Repository can be edited using MDL 
IDE 



Platform 
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Modelling Description Language 
Overview 

 MDL – A New Vision for Modelling 

• Independent model, data, parameter, design, task objects 

• Multiple targets for execution (NONMEM, Monolix, etc) 

 Structure of MDL 

• MDL Example: The TGI model 

• Demonstrate the objects and their components 

 Object Groups 

• Modelling Object Group (MOG) 

• TEL Object Group (TOG) 

 Integration of Object Groups with MDL-IDE and Repository 

40 new slide template 



Modelling Description Language 

MDL 

•Independent model, data, parameter, design, task 
objects 

- Plug & Play 

 

•Target independent 

- Usable with different targets (NONMEM, Monolix, etc) 

41 new slide template 



Example Target Language Inputs 
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$PROB CCR2012 RIBBA TUMOUR GROWTH INHIBITION 

$INPUT ID TIME AMT DV MDV EVID 

$DATA dataLGG_PCV_nh2.csv 

$EST METHOD=SAEM NBURN=3000 NITER=1000 ISAMPLE=1 NSIG=2 SIGL=6 

     CTYPE=3 CITER=10 CALPHA=0.05 NOPRIOR=1 

     ;LAPLACE NUMERICAL SLOW  

     NOABORT PRINT=10 

     GRD=TS(9) FILE=CCR2012_TGI_SAEM2.raw 

$COV MATRIX=R PRINT=E UNCONDITIONAL SIGL=8 

 

$THETA 

;Parameters for PCV chemotherapy study from CCR2012 

7.13 ; POP_PT0 mm 

41.2 ; POP_Q0 mm 

0.121 ; POP_LAMBDAP mo-1 

0.03 ; POP_KPQ mo-1 

0.0031 ; POP_KQPP mo-1 

0.008 ; POP_DELTAQP mo-1 

0.729 ; POP_GAMA 

0.24 ; POP_KDE mo-1 

(0,1,) ; RUV_SD mm (No estimate reported in CCR2012) 

$OMEGA 

0.25 ; PPV_PT0 

0.25 ; PPV_Q0 

0.25 ; PPV_LAMBDAP 

0.25 ; PPV_KPQ 

0.25 ; PPV_KQPP 

0.25 ; PPV_DELTAQP 

0.25 ; PPV_GAMA 

0.25 FIX ; PPV_KDE 

$SIGMA 

1 FIX ; EPS1  

 

$SUBR ADVAN13 TOL=6 

$MODEL 

COMP (C)  

COMP (PT)  

COMP (Q) 

COMP (QP) 

 

$PK 

 

   PT0=THETA(1)*EXP(ETA(1)) 

   Q0=THETA(2)*EXP(ETA(2)) 

   LAMBDAP=THETA(3)*EXP(ETA(3)) 

   KPQ=THETA(4)*EXP(ETA(4)) 

   KQPP=THETA(5)*EXP(ETA(5)) 

   DELTAQP=THETA(6)*EXP(ETA(6)) 

   GAMA=THETA(7)*EXP(ETA(7)) 

   KDE=THETA(8)*EXP(ETA(8)) 

   K=100 

 

;Initial conditions 

   A_0(2)=PT0 

   A_0(3)=Q0 

 

$DES 

   C=A(1) 

   PT=A(2) 

   Q=A(3) 

   QP=A(4) 

 

   DPSTAR=PT+Q+QP 

 

   DADT(1) = -KDE*C ; conc in KPD effect compartment 

   DADT(2) = LAMBDAP*PT*(1-DPSTAR/K) + KQPP*QP - KPQ*PT - GAMA*PT*KDE*C ; proliferating cells 

   DADT(3) = KPQ*PT - GAMA*Q*KDE*C ; quiescent cells 

   DADT(4) = GAMA*Q*KDE*C - KQPP*QP - DELTAQP*QP ; damage quiescent cells 

 

$ERROR 

 

   PSTAR=A(2)+A(3)+A(4) 

 

   Y=PSTAR + THETA(9)*ERR(1) 

 

$TABLE ID TIME Y 

ONEHEADER NOPRINT FILE=tgi.fit 

INPUT: 

parameter={PT0,Q0,LAMBDAP,KPQ,KQPP,DELTAQP,GAMA,KDE} 

PK: 

compartment(amount=C) 

iv() 

EQUATION: 

t0=0 

PT_0=PT0 

Q_0 = Q0 

K = 100 

PSTAR = PT+Q+QP 

ddt_C = -KDE*C 

ddt_PT = LAMBDAP*PT*(1-PSTAR/K) + KQPP*QP - KPQ*PT - GAMA*PT*KDE*C 

ddt_Q = KPQ*PT - GAMA*Q*KDE*C 

ddt_QP = GAMA*Q*KDE*C - KQPP*QP - DELTAQP*QP 

OUTPUT: 

output=PSTAR 

 

DESCRIPTION:  

CCR2012_TGI_p5p2.mlxtran 

 

DATA:  

    path = "%MLXPROJECT%/../Data/", 

    file  ="dataLGG_PCV_nh2_nohead.csv", 

    headers = {ID,TIME,AMT,Y,MDV,EVID}, 

    columnDelimiter = "," 

 

INDIVIDUAL:  

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

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

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

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

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

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

    PT0 = {distribution=logNormal, iiv=yes}, 

    Q0 = {distribution=logNormal, iiv=yes} 

 

STRUCTURAL_MODEL:  

    file = "mlxt:TGI", 

    path = "%MLXPROJECT%", 

    output = {PSTAR} 

 

 

OBSERVATIONS:  

    Pstar = {type=continuous, prediction=PSTAR, error=constant} 

 

TASKS:  

    ; settings 

    globalSettings={ 

        withVariance=no, 

        settingsAlgorithms="%MLXPROJECT%/p5p2_algorithms.xmlx", 

        resultFolder="%MLXPROJECT%/results_p5p2"}, 

    ; workflow 

    estimatePopulationParameters( 

        initialValues={ 

            pop_DELTAQP = 0.008, 

            pop_GAMA = 0.729, 

            pop_KDE = 0.24, 

            pop_KPQ = 0.03, 

            pop_KQPP = 0.0031, 

            pop_LAMBDAP = 0.121, 

            pop_PT0 = 7.13, 

            pop_Q0 = 41.2, 

            a_Pstar = 2.93, 

            omega_DELTAQP = 0.75, 

            omega_GAMA = 1.15, 

            omega_KDE = 0.5 [method=FIXED], 

            omega_KPQ = 0.76, 

            omega_KQPP = 0.97, 

            omega_LAMBDAP = 0.72, 

            omega_PT0 = 0.94, 

            omega_Q0 = 0.54 

            } ), 

    estimateFisherInformationMatrix( method={stochasticApproximation} ), 

    estimateLogLikelihood(method={importantSampling, linearization}  ), 

 

<monolix> 

<algorithms seed="123456"> 

<logLikelihood> 

<M_is value="20000"/> 

<optimize value="0"/> 

<Mtest_is value="2000"/> 

<tdof_fixed value="5"/> 

<tdof_opt value="1,2,5,10,15"/> 

<tdof value="5"/> 

<MMindiv value="10"/> 

<timeEstimator value="auto"/> 

</logLikelihood> 

<populationParameters> 

<kdisp value="50"/> 

<K0 value="5"/> 

<iop_sa value="1"/> 

<coef_sa value="0.95,0.95"/> 

<rK2 value="0.1"/> 

<nu value="2,0,2,2"/> 

<rmcmc value="0.3"/> 

<fr_rmcmc value="0.4"/> 

<vna value="500,200"/> 

<va value="0,1"/> 

<niter_mcmc value="20"/> 

<iop_Kauto value="1,1"/> 

<lK value="100,50"/> 

<dU value="5"/> 

<nmc value="1"/> 

<kde0 value="25"/> 

<maxIter_initEta value="50"/> 

<no_const_error value="5"/> 

<no_autocorr value="50"/> 

<optim_iter value="20"/> 

<freq_error_c value="20"/> 

<rG value="0.5"/> 

<DGamma2_phi0_ini value="1"/> 

<sign_df value="10"/> 

<strategy value="2"/> 

<niter_cov value="4"/> 

<no_mixture value="100"/> 

<em_niter value="10"/> 

<sd_alpha value="2"/> 

<sd_ratio value="4"/> 

   <min_prop value="0.1"/> 

   <acceptanceRatio value="0.85"/> 

   <nu_times value="2"/> 

   <maxIterForTimes value="200"/> 

   <iop_nmc value="false"/> 

  </populationParameters> 

  <individualParameters> 

   <kdisp value="50"/> 

   <nu value="2,0,2,2"/> 

   <fr_rmcmc value="0.4"/> 

   <rmcmc value="0.3"/> 

   <L_mcmc value="50"/> 

   <r_mcmc value="0.05"/> 

   <mixt_iter value="100"/> 

   <take_eta_ratio value="0.5"/> 

   <nb_max_simulated_eta value="50"/> 

   <take_prior_iterations value="1"/> 

   <take_prior_ratio value="0.1"/> 

   <nb_max_simulated_theta value="1000"/> 

   <timeEstimator value="auto"/> 

   <tempi_hmm value="10"/> 

   <tempf_hmm value="10"/> 

   <kiter_hmm value="50"/> 

   <niter_hmm value="200"/> 

  </individualParameters> 

  <fisherInformationMatrix> 

   <timeEstimator value="auto"/> 

   <nu value="2,0,2,2"/> 

   <fr_rmcmc value="0.4"/> 

   <rmcmc value="0.3"/> 

   <nburn_iter value="10"/> 

   <L_mcmc value="50"/> 

   <retries value="5"/> 

   <nktest value="1"/> 

   <Nsim value="100000"/> 

   <reldiff value="0.001"/> 

  </fisherInformationMatrix> 

  <linearization> 

   <Nsim value="100000"/> 

   <reldiff value="0.001"/> 

   <mindiff value="1e-010"/> 

  </linearization> 

  <results> 

   <timeEstimator value="auto"/> 

   <max_vectorsize value="Inf"/> 

   <Knpde value="500"/> 

   <Knpde_ode value="100"/> 

   <Kvpc value="100"/> 

   <Kvpc_ode value="50"/> 

   <nx value="100"/> 

  </results> 

 </algorithms> 

</monolix> 

 

NONMEM Monolix 



The MDL – Component Languages 
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Objects 

Object Group 

Language MDL 

MCL Modelling  Object Group 

Model Parameter Data 
Task 

Properties 

TEL Task Object Group 

TEL R 

The MDL is divided into two component languages:  

The Model Coding Language (MCL) describes the model, data/ 

design, parameters and task properties.  

 

The Task Execution Language (TEL) describes the task execution 

steps. 



The MDL – Plug & Play Objects 
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Objects 

Object Group 

Language MDL 

MCL Modelling  Object Group 

Model Parameter Data Task 
Properties 

TEL Task Object Group 

TEL 

1. Tham 2008 

2. Claret 2010 

3. Ribba 2012 

1. Drug A  

2. Drug B 

3. Drug X 

1. Phase 2  

2. Phase 3-1 

3. Phase 3-2 

1. Estimation 

2. CTS 

3. Optimal Design 

Public 
Repository 

Company 
Repository 

Local 
Computer 



The MCL Objects and Blocks 
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Blocks of parameter object 

Blocks of data object 

Blocks of model object 

Blocks of task object 



Variable, Lists, Attributes 

46 

The HEADER block describes the data variables that may be used by a 

modelling task. Each variable has a name (e.g. ID) and a list of attributes. The 

list keyword is used to group the attributes associated with the data variable. 

 

For the ID variable the type is categorical while the TIME, AMT and DV variables 

are continuous. The units attribute is optional. The  TIME variable has units of h 

and the AMT variable has units of mg. 

 



MDL – Language Elements 
The Data Object 
Blocks, Variables, Lists, Attributes 
 

47 

HEADER block defines the different data 

items 

FILE block defines the source of the data 

Each data variable may be described with optional type and units. 

These attributes are used to check data integrity and match of data with 

model requirements. 



MDL – Flexibility 
The model object 
Alternative 1 - Define random effects 

48 

GROUP_VARIABLES is where fixed 

effects may be calculated.  

RANDOM_VARIABLES_DEFINITION 

defines the distribution of random effect and 

it association with model input variables.  

INDIVIDUAL_VARIABLES block defines 

how the structural parameter and group 

variables are linked to the random effects. 



MDL – Flexibility 
The model object 
Alternative 1 - Define random variables 

49 

GROUP_VARIABLES is where fixed 

effects may be calculated. 

Random variable defined 

as logNormal 

INDIVIDUAL_VARIABLES Since individual level variables 

are defined above in RANDOM_VARIABLE_DEFINITION 

there is no need to specify them in this block. 



MDL – Flexibility 
The model object 
ODEs and Model Libraries 

50 

MODEL_PREDICTION is where calculations are defined using group and individual variables 

("parameters“) 

 

LIBRARY sub-block supplies predictions from external libraries 



MDL – Flexibility 
The model object 
The Observation 

51 

OBSERVATION block links 

individual model prediction 

(PSTAR) and its associated 

residual error. 

 

Alternative 2 – Observation Distribution 

Alternative 1 – Prediction and Random Effects 



MDL – Flexibility 
The task properties object  
Direct control of target 

52 

IMPORT block provides information to the MDL-

IDE so that it can recognize the nmadvan library 

TARGET_CODE blocks specify statements that should 

be passed unchanged to the target scripting language.     

$EST record to specify the estimation methods 

and options. 



MDL – Task Execution 
The TEL object 
Modelling with R 

53 

TEL is an R package for DDMoRe that allows modellers to manipulate MCL objects, create 

MOGs and perform tasks with these MOGs e.g. estimation, simulation, optimal design. 

The results of the estimation task are returned in a standard output object named TGI_fit. 

This is an R object that can be passed to other TEL functions or standard R commands.  

Standards are being defined for modelling output to allow, for example, use of Xpose with 

BUGS output, or coda with NONMEM MCMC output. 



MDL – Flexibility 
MOG and TOG 
Links to the Environment 
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Objects 

Object Group 

Language MDL 

MCL Modelling  Object Group 

Model Parameter Data Task 
Properties 

TEL Task Object Group 

TEL 

1. Tham 2008 

2. Claret 2010 

3. Ribba 2012 

1. Drug A  

2. Drug B 

3. Drug X 

1. Phase 2  

2. Phase 3-1 

3. Phase 3-2 

1. Estimation 

2. CTS 

3. Optimal Design 

Public 
Repository 

Company 
Repository 

Local 
Computer 



Platform 
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MDL IDE 

 MDL implementation 

• Grammar 

• Validation 

• Scoping rules 

• Type checking 

• Automated code formatting 

 

 User interface 

• Content assistant 

• Highlighting of code  

• Show information about errors/warnings 

• Automated fixes 

• Documentation 

 Code generator 

 Converter to NONMEM 

 Converter to PharmML 

 

 

 Model execution 

 R 

 NONMEM 

 Simulx 

Platform-
independent 
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Live demonstration: overview 

 Create a new project 

 Add/import models and data 

 Write code using content assistant 

 Navigate using outline view 

 Use templates 

 Understanding errors and warnings 

 Quick fixes 

 Convert and execute models  

 

 



Back up slides: add/import model 

 Create model: File  New  Other   MDL Project  MDL 
file 
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Back up slides: import multiple files 

 File  Import   General  File system 

Noordwijkerhout workshop 2014 



Noordwijkerhout workshop 2014 

Back up files: navigating using the 
outline view 



Back up files: content assistant 

 Ctrl + Space  

 Objects 

• obj =… 

 Blocks 

• obj = mdlobj{… 

 Lists 

•list(use=… 

•units=… 

Noordwijkerhout workshop 2014 



Back up: custom templates 

 Window   Preferences   MDL  Template 
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Back up: inserting custom templates 
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Back up: understanding errors and 
warnings 
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Back up: quick fixes 
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Back up: conversion (NONMEM) 



Noordwijkerhout workshop 2014 

Back up: conversion (PharmML) 



Noordwijkerhout workshop 2014 

Back up: task execution with R 

R console & 
graphics 



Platform 
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Introduction to PharmML 

A long-standing problem in Pharmacometrics is the lack of a 
common standard allowing for exchangeability of models 
between existing software tools, such as Bugs, Monolix, 
NONMEM and others. PharmML, as part of the DDMoRe 
interoperability platform, tries to fill this gap.  

73 

PharmML stands for ‘Pharmacometrics Markup Language’ 

This new standard provides an encoding platform for 
approaches currently in use but also attempts to create 
support for novel elements. 
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Results 

 The current specification supports the exchange of continuous 
models. Models encoded in this way can be used not only for 
the standard tasks, such as simulation, estimation but also 
modelling and exploration. 

 The novel clinical trial model provides the modeller with the 
tools to construct almost arbitrary study designs using only few 
basic building blocks, such as Epoch, Arm and Treatment.  

 Moreover, PharmML is providing a means to annotate an 
arbitrary element of the model, making effective searching and 
reasoning on models in the DDMoRe repository possible.  

74 Noordwijkerhout workshop 2014 



Role of PharmML in the  
interoperability platform 

75 

PharmML is one of the key elements 
of the interoperability platform 
developed within DDMoRe. Its main 
objectives are: encoding of models, 
trial design and basic tasks. It 
provides also the means for model 
annotation. 

Machine-to-machine 
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PharmML language organization 

76 

There are three basic blocks in PharmML:  
‘ModelDefinition’, ‘TrialDesign’ and ‘ModellingSteps’ 
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PharmML model in editor view 

77 

The first three layers of the PharmML hierarchical structure are shown: (a) The root level  
‘PharmML’, (b) the second level with ‘ModelDefinition’, ‘TrialDesign’ and ‘ModellingSteps’,  
and (c) the third level within ‘ModelDefinition’ and ‘TrialDesign’. 

Zoom 

in on 

Noordwijkerhout workshop 2014 



Parameters in PharmML 
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Variability in PharmML 

79 

PharmML provides the means to define a variability hierarchy of 
random effects. It can be visualized as a tree: 

The representation of the variability structure for a complex example with four 
levels is shown: country, center, subject and occasion. Usually, the variability 
structure consists of only one or two levels, e.g. individual or {individual, occasion} 
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PharmML Trial Design Features 

PharmML offers a very flexible structure for the setup of clinical trials – based 
on a CDISC standard. Using only a few basic elements the modeler can 
compose virtually any type of design. 

  

The basic building blocks are: 

1. Epoch – basic time interval within a study – for example a treatment or 
washout. 

2. Arm – represents a path through the study taken by a subject. An arm is 
composed of a study cell for each epoch in the study. 

3. Cell – describes what is carried out during an epoch in a particular arm. 
There is only one cell per epoch. 

4. Activity (Treatment) – is an action that is taken in the study. Here it is 
typically a treatment regimen or a washout. 
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Trial Design – Ribba et al. example 

81 

Default design: single arm trial. 

Alternative design, e.g. with four arms, is easily implemented in PharmML  
– each arm receives a different treatment, T1-T4. Noordwijkerhout workshop 2014 



Once you have a model encoded in 
PharmML… 
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all options are open 
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Live demonstration role play 

 Changes in the code in relation to the model (Benjamin) 

• Change in administration time, dose, design … 

• New questions… 

 

 Changes in R (TEL) 

 Run the execution (Richard) 



Message 

 

before after 



Question & Answers 

 



To be continued… 
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Participants 

a unique combination of model builders, model users, software developers and teachers 
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Partners 
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