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WBM - neurovascular 

14 
IMAG Futures meeting 

Bethesda, December 2009 
http://www.aneurist.org/ !



Kostas Marias – ICS FORTH 

Clinically Oriented Translational 
Cancer Multilevel Modelling • ContraCancrum will integrate 

molecular, cellular, tissue and 
higher level modelling concepts 
into a single technological entity 
that will simulate therapy 
outcome based on the 
individual patient information.  

• This could serve as a powerful 
weapon to better understand 
and fight cancer. The most 
important IT challenge is to 
integrate across different scales 
into an integrated cancer 
therapy/growth simulator.  

• The primary clinical challenge is 
to gather histopathology, 
microarrays and multi-modal 
imaging exams (e.g. DT-MRI, 
CT, etc) of the same patient. 

• A significant validation on lung and brain cancer cases will demonstrate the added value of 
modelling assisted cancer therapy design and will pave the way for its future clinical use.  

http://www.contracancrum.eu/ !



WoHIT, Barcelona March 2010!

PreDiCT: Computational 
Prediction of Drug Cardiac Toxicity 

Drug/Ion Channel model 

Cellular model 

Torsades de Pointes – Electrocardiogram Whole-ventricular model 

Action Potential 

Aim: to identify new biomarkers of drug-induced cardiotoxicity using 
computational modelling and simulation techniques 

Partners  

AstraZeneca 
Aureus 

CRS4 in Sardinia 
Fujitsu 

GlaxoSmithKline 
Novartis 
 Pfizer 
Roche 

University of Oxford  
University of Szeged 

Universidad Politecnica    
de Valencia 

http://www.vph-predict.eu  
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VPHOP: multiscale 
modelling to fight 

osteoporotic fractures 

By Marco Viceconti 
Project Coordinator 
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Organ-level  
Model 

Cell-level 
Model 

Constituent-level 
Model 

Tissue-level 
Model 

Body-level  
Model 

Boundary  
Conditions 

Bone 
Rem

odelling 

Failure 
Criterion 

Constitutive 
Equation 

VPHOP Technology to fight osteoporosis 
Osteoporotic  
Virtual Physiological Human 

http://www.vphop.eu/ !
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Integrative modelling works! 

Predicted 
incidence: 

0.22% 

SOTA probabilistic 
hypermodel prototype 

General risk of fracture over 
Italian population > 50 yrs 

Observed 
incidence: 0.25% 
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VOP 
EOS/QT 

Clinician interface 

CT 

XperCT 

XtremeCT 

ActiBelt long 

Request 
Personalised  

Risk assessment 
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UC C5: upload patient data 
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Service UC: HyperMonitor 

ParFE 

ParFEnl 

Ansys v12 

Organ-level 

Loading DB 

Large VOI DB 

SIBA plus 

EOSppMT 

CTppMT 

Probab engine 

Octave 

Open SIM 

" Workflow #1123 executing …. 
"  Patient ID#112 data loaded 
"  Querying loading DB …. 
"  Load spectrum stored 
" EOSppMT started 
" EOSppMT finished on  
14:44-2012-04-04 
" Organ-level started 
"  Querying Large VOI …. 
" CE for patient ID #112 computed 
" Organ-level finished on 
19:45-2010-4-4 

Services Status 

Log 

Workflow Editor 

Command line 

# Vice: help all 
Start stop kill warn hold query elapsed 
load download erase test help 

# Vice: help load 
Load <patID>, <VmeID> 
This command load a given VME at the 
node closest to the next module in 
execution. 

#   
# Load 112, VmeVolume112a 

1  Initialise workflow #1123 
2  Load 112, * 
3  Send 112, morph ! LoadingDB 
4  Send output ! OrganLevel 
5  Send 112,iMV ! LargeVOIdb 
6  Send output ! OrganLevel 
7  Run OrganLevel 
8    
9    
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Mechanical Turks 
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Mechanical Turks (MAF) 
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MAF3 – hypermodel scenario 

•  Multimod Application 
Framework version 3 
(MAF3) 

•  Distributed execution 
on heterogeneous 
architectures 

•  Serialisation to and 
from Physiome Space 

•  Wrappers for 
modelling 
environments 
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Resources allocation X ! X 

Execution time - - X 
Easy development of workflow ! ! ! 

Debug tools ! - - 
Cross-platform ! ! ! 
Maintenance ! ! ! 

Documentation ! X ! 
Extensibility ! ! ! 
Re-usability  ! ! ! 

Modules availability ! X ! 

ESB 

MAF3 outperforms competitors 
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Vision: “Web of models”  
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Topic # 28:  
Benchmark-based editorial 

model for computational 
modelling research 

Marco Viceconti 
Steven Niederer 

50!
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•  Define the research question in term of: 
–  Semantics (problem ontology) 
–  Observable quantities & predictable quantities 
–  Falsification metrics, falsification thresholds 

•  As soon as a problem paper is accepted, a new stub is 
automatically created that links inputs and outputs, 
observables and predictions. 

•  Typically multiple observation papers and multiple theory 
papers are connected to a problem paper. 

•  Problem papers can also re-organise existing observation 
and theories into an alternative research question. In such 
case semantic mediation may be required. 
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•  Experimental papers that provide the necessary 
causation framework required to falsify theories (validate 
models) 

•  As soon as an observation paper is accepted, all 
theories on that problem are automatically tested against 
this new set of experimental results. 

•  Problem papers suggest experimentalists news research 
directions for their observational studies 

•  In theory, observations could refuse the problem itself 
(i.e. A do not cause B); in practice in our class of 
problems the theories are rarely falsified at this level, but 
rather at the mechanistic level, where we try to explain 
why A cause B 
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•  These are the modeller papers, where an explanatory 
theory is proposed for the problem statement, and this 
explanation is challenged against all available 
observation sets. 

•  The paper includes the model (or the access to the 
model), so to let the system automatically run the model 
to predict all available theobservations sets, according to 
the falsification metrics. 

•  As soon as a theory paper is accepted, it is automatically 
tested against all available observations, according to 
the problem statement. 
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•  Every time new observation or theory papers are 
linked to a problem paper, that problem paper 
gets cited. 

•  Every time an observation is used to test a 
theory that observation paper is cited. In 
addition, when the observation falsifies a theory 
it gets a heavy citation. 

•  Every time a theory is tested against some new 
observation it gets a citation. In addition, when 
the theory resists the falsification attempt against 
an observation, it gets a heavy citation. 
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“Per aspera ad astra” 
Seneca, Hercules furens, act II, . 437 


