
 
 

Systems medicine – a great opportunity window for NTNU   
 

When: Friday, September 14, 11.30- 15.15 
Where: Seminarrom GSU1, St Olavs Hospital, Gastrosenteret, underetasje 1. 
 
As part of the upcoming “Biotech and Life Science Programme” at NTNU, we 
have the pleasure of inviting you to a half-day seminar with participation from 
renowned international speakers. The seminar will be focused on showing why 
systems medicine in the foreseeable future is likely to change how we do 
biomedical research and how we pursue clinical treatment of several diseases.  
 
The seminar has the stated goal of pointing to an opportunity window. No 
other Norwegian university possesses NTNU’s unique competence profile to 
become an international player on the systems medicine scene. If the 
university succeeds in releasing its potential in pursuing theoretical-
experimental biomedical research by combining its strengths in experimental 
medicine, mathematical modeling, data analysis, and design of 
instrumentation, this will most likely lead to better funding, better research and 
more fun.   
 
The seminar is thus highly relevant for a whole range of intellectual walks of 
life.   
 

Programme: 
 
11.30-11.45 Øyvind Ellingsen & Stig W. Omholt: Opening address  
 
11.45-12.30 Peter Hunter: An overview of VPH/Physiome activities: A  

(bio)engineering opportunity 
 
12.30-12.45 Coffee break and refreshments 
 
12.45-13.30 Nicolas Smith: Can a clinician learn anything from a computer  

model? 
 
13.30-14.00 Olav Haraldseth: Medical imaging - an important tool in  

physiology research 
 
14.00-14.15 Coffee break 
 
14.15-14.45 Klas Pettersen: Arterial stiffening explains age-associated primary  

hypertension 
   
14.45-15.15 Øyvind Ellingsen (moderator): Discussion and concluding remarks 
 

 



 
 

Abstracts 
 

Peter Hunter, Director of the Auckland Bioengineering Institute, University of 

Auckland; Head of the IUPS Physiome project and a major player behind Virtual 

Physiological Human initiatives in Europe, USA and Asia.  
 
An overview of VPH/Physiome activities: A (bio)engineering opportunity. 
 
Multi-scale models of organs and organ systems, based on model encoding 
standards, are being developed under the umbrella of the Physiome Project of the 
International Union of Physiological Sciences (IUPS) and the Virtual Physiological 
Human (VPH) project funded by the European Commission. These computational 
physiology models deal with multiple physical processes (coupled tissue mechanics, 
electrical activity, fluid flow, etc.) and multiple spatial and temporal scales. They are 
intended both to help understand physiological function and to provide a basis for 
diagnosing and treating pathologies in a clinical setting. A long-term goal of the 
project is to use computational modeling to analyze integrative biological function in 
terms of underlying structure and molecular mechanisms. Web-accessible 
databases, based on the standards, have been established for models and model-
related data at the cell, tissue, organ and organ system levels. This talk will discuss 
recent developments in the VPH/Physiome Project, including the opportunities for the 
development of novel instrumentation, experiments and models. 
 
 
Nicolas Smith, Head of Department, Biomedical Engineering/Professor of 
Biomedical Engineering, Kings College London. He has made significant 
contributions to bringing computational physiology into the clinic, and is leading the 
large FP7 VPH Integrated Project euHeart. 
  
Can a clinician learn anything from a computer model? 
The significance of many diseases has motivated the application of state of the art 
clinical imaging techniques to aid diagnosis and clinical planning. However to exploit 
the full value of such imaging technologies, and the combined information content 
they produce, requires the ability to 
integrate multiple types of functional data 
into a consistent framework. An exciting 
and highly promising strategy for 
underpinning this integration is the 
assimilation of multiple image sets into 
personalised and biophysically consistent 
mathematical models. The development of 
these models provides the ability to capture 
the multi-factorial cause and effect 
relationships that link many underlying 
pathophysiological mechanisms.  Applying 
this approach I will discuss the current state 
of the art in this area and using examples 
from cardiology including coronary artery 
disease and heart failure to show how this approach is changing medical research 
and practice.  



 
 
 
 
Olav Haraldseth, Director of Medical Imaging Laboratory (MI LAB)/Professor of MR 
Imaging, Norwegian University of Science and Technology. 
 
Medical imaging - an important tool in physiology research 
In-vivo medical imaging in animal models and clinical research are important 
research tools to understand human physiology and pathophysiology in a broad 
range of organ systems and human diseases. The in-vivo medical research in 
Trondheim has focused on MR imaging, Ultrasound imaging, and image guided 
surgery and drug delivery. The talk will give an overview of this research environment 
and show some examples of new innovative methods and pre-clinical and clinical 
research projects and of physiology and pathophysiology in brain and heart disease. 
 
 
Klas Pettersen, Department of Mathematical and Technological Sciences, 
Norwegian University of Life Sciences. The talk is based on work done under the 
umbrella of the NIH-funded systems medicine project “Virtual Physiological Rat”  
(http://virtualrat.org/), and it will also be given as an invited talk at the Virtual 
Physiological Human conference in London September 18-20, 2012. 
 
Arterial stiffening explains age-associated primary hypertension 
Hypertension is one of the most common age-related chronic diseases and by 
predisposing for heart failure, stroke and kidney disease, it is a major source of 
morbidity and mortality. Its etiology remains enigmatic despite intense research 
efforts over many decades. By use of empirically well-constrained computer models 
to simulate the coupled function of the baroreceptor reflex and mechanics of the 
circulatory system, we show that arterial stiffening provides a sufficient explanation 
for the age-related emergence of hypertension. Specifically, the empirically observed 
chronic changes in diastolic and systolic blood pressure with age, and the impaired 
capacity of hypertensive individuals to regulate short-term changes in blood 
pressure, arise as emergent properties of the integrated system. Results are 
consistent with available experimental data from manipulation of the cardio-vascular 
system chemically or surgically. In strong contrast to a widely held opinion, a major 
conclusion is that chronic hypertension may arise without any alteration in kidney 
function as long as the kidneys are under partial control of the autonomic nervous 
system. The results support the view that a major target for treating chronic 
hypertension in the elderly is the reestablishment of a proper baroreflex response. 
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