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Nature of this Deliverable 
The present Deliverable aims to provide a brief outlook on the scientific work performed in the semester 

from M12 to M18.  

As already explained in D1.5.1 (the first biannual report), this deliverable doesn’t adopt the template for 

the Offiacial Report, since the period covered by this report does not coincide with any yearly reporting 

period.  

Short description  
During these six months of work, the main achievements have been the following:  

 Preparation of the Annual report for the first periodic Review, held in Brussels on December 12th. 

 Answer to the EC reviews’ comments and request for clarification. In particular, an updated version 

of D2.1 has been submitted at the end of January.   

 Specific effort has been put in place to move forward toward the integration of the project 

platform implemented by GNUBILA with the TrialConnect software and the DHZB Infostructure. At 

the end of the semester GNUBILA has been granted with the access to the latter facility, and the 

task should now be completed shortly. 

 In order to monitor the data collection process and ensure the timely achievements of the 

expected results, a plan has been agreed (during the Biannual Meeting) for the following months, 

as well as a strategy for the integration of data into the models.  

 A discussion has been started on the following steps in the clinical validation of the models that will 

see a more regular and robust involvement of the modelling partners. 

 Furthermore, the work in each WP has proceeded accordingly to the workplan, as explained in the 

dedicated sections for each WP. 

In these six months, regular telephone conferences (TCs) have been held (on a fortnightly basis), involving 

all the partners of the project.  

At the end of the period, the Second Biannual Meeting has been held in Graz from 26th to 27th of March. It 

has been a good opportunity to comment on the EC’s review and to discuss the next steps to be 

undertaken, also in order to take into account the feedback coming from the reviewers. Furthermore, the 

meeting has also been useful to have a clear understanding of the progress of the project (which also 

helped in the preparation of the present report). 

Overall, CARDIOPROOF is on schedule, still a number of minor deviations from the original workplan are 

expected, in order to appropriately and effectively comply with the comments and suggestions coming by 

the EC’s reviewers. Finally, a potential delay in the completion of data collection has been discussed (see 

the report on WP2 for more details) and possible mitigation strategies have been defined in order to not 

make this delay having an impact on the modelling activities.  

Finally, it worth mentioning the work performed in WP9, with the protocol for the comparative study trial 

(see appendix to WP9 Report), which should be started in the following months.  
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CARDIOPROOF’s objectives for the 6 months (M12-M18) of the M14-M24 Phase 

As per the WorkPlan presented in the DoW, we are currently in the second phase of the project. The past 
six months were across the end of phase 1 and the beginning of phase two. 

In the last two months of the phase one, the final objectives to complete the first milestone have been 
achieved: in particular, the first computational tools were completed (and presented already during the EC 
review in December 2014) and and the database was up and running (but with some problem in integration 
among different platform). 
 

Phase 2 (Running from month 14 to month 24), has the following main objectives:  

• Completion of data acquisition.  
• Completion of 50% of patient modelling 
• Implementation of main computational tools. 

The fulfillment of these activities will mark the achievement of the second project’s milestone. 

With regard to the first objective mentioned, a slight delay in the complation of follow-up data acquisition 
might be experienced, due to the usual clinical timing (as per the current and generally adopted clinical 
workflows).  This issue is addressed more specifically in the report of WP2. In any case, such a delay should 
not have any negative impact on the modelling activites, since the objective of completion of 50% of 
patient modelling could be achieved with the datasets available now and that will be collected until M24. 

The following brief scheme of activities was also reported in the DoW, as results from the following except 
from the Figure 4 - Conceptual flow-chart of phases and steps making up the project, as shown on p. 79 of 
the DoW (p.26 of the Part B): 

 

 
Figure 1: Porject workflow diagram 

 

Deliverables due by month 18 

Deliverable (resp. partner) Expected 
Delivery 

Delivered 

D1.5.2 Second Half-yearly Report (LYN) 
 

M18  

D4.3 Implementation of full mechanics parametrization method (MUG) M18  

D6.2 Computational tools for simulation of haemodynamics in patient-
individual aortic coarctation model (MEVIS) 

M18  

D6.2 Visualization and exploration software for simulation results (MEVIS) M18  

D9.1 – Systematic review of the clinical and costeffectiveness literature 
findings (LSE) 

M18  

D10.3 First dissemination event M18 (see WP10 
report) 

D10.4 – Outcomes of the strategic exploitation seminar M18  
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Main achievements in the current reporting period (per Work Package) 
 

WP2 - Clinical trials recruitment, data collection, pre-processing of image data 
Leader: DHZB  

Progress 
 
 
 
 
 
 
 

The data collection has made good progress towards the goals set at all 
clinical centers and is on track with the studies schedule. Of 60 planned 
patients with aortic coarctation (CoA) 47 patients have already been enrolled 
in total. Of 120 patients with aortic valve disease (AVD) 53 have been 
enrolled to date. This is a substantial dataset of 100 patients (56% of planned 
180) that will form the basis for validation of models provided by the 
technical partners. 
Clinical data including information from the patient’s medical record, BMI, 
BSA, results of routine laboratory tests, blood pressures (cuff measurements) 
and echo acquisitions assessing pressure gradients were continued to be 
collected. 
At DHZB a software program to export measured pressures and ECG data 
was further developed and allows now automatic calculation of the heart 
rate and automatic detection of local minimum and maximum values for 
systolic and diastolic pressures assessed, also allowing to measure 
contraction time of the ventricle necessary for the assessment of the internal 
heart power. 
Data sharing has been successful established using the subcontracted 
TrialConnect platform, as described in the current progress of WP3.  
To seamlessly integrate the platform in the recruitment process at all clinical 
sites DHZB has provided a tutorial web video followed by an interactive web 
conference to allow all clinical partners to familiarize with the TrialConnect 
software as a data exchange platform and understanding uploading steps. 
Subsequently all clinical partners were successful in initiating upload of pre-
processed MRI data using TrialConnect in both patient groups. However the 
uploading and pre-processing of MRI data is still ongoing as more patients 
are still being enrolled or receiving treatment. The platform also allows an 
easy overview of cases enrolled also providing information on stages that 
were completed. 
 

Main Results 
 
 
 
 

At DHZB the current total number of enrolled patients is now 45 (25 CoA and 
20 AVD patients). 27 (17 CoA and 10 AVD) of those have already underwent 
treatment and post-treatment scans were already completed. A total 
number of even extended processed data sets are now available for 20 
patients in which ventricle and aorta blood pools segmentations, myocardial 
wall segmentations, flow rates, and compliance measurements are being 
made available for all modelling groups. 
At OPBG the current total number of enrolled patients is now 28 (8 CoA and 
20 AVD patients). Nine (2 CoA and 8 AVD) of the 28 patients have already 
been treated. Three post-treatment scans were performed. 
At UCL the current total number of enrolled patients is now 27 (14 CoA and 
13 AVD patients). One patient in the CoA group has been treated and more 
have been planned or are awaiting post-treatment imaging. Catheter data 
(pre- and post-treatment pressure measurements and ECG) were continued 
to be acquired. The total number of these data sets is now available for the 2 



7 
 

CoA treated patients. 

OPBG; 20

UCL; 13

DHZB; 20

0

20

40

60

80

100

120

enrolled AVD cases

n

Target enrollment

      

     

OPBG, 8

UCL, 14

DHZB, 25

0

10

20

30

40

50

60

enrolled CoA cases

n

Target enrollment

 
Figure 1 current patient recruitment at all clinical centres subcategorized in 
aortic valve disease (AVD) and aortic aoarctation (CoA) 
 

Open Issues 
 
 
 
 

The clinical enrolment at all 3 centres will be ongoing, particularly in AVD 
patients where currently nearly 50% of data acquisition has been completed. 
As the resources (including capacities in the MR scanner, and active 
recruitment efforts) will now predominantly focus on AVD all clinical centres 
are expecting a significant increase in recruitment speed and efficiency in 
this group from now. This is also being emphasized by the fact that all 
infrastructural components have already been well established at all clinical 
sites. All recruitment goals are expected to be reached with a constant and 
realistic recruitment rate of 1-2 patients per week at each clinical centre.  
Further datasets of already enrolled and scanned patients are continued to 
be uploaded into the TrialConnect software platform. 
Although in CoA the centre-specific enrolment is still ongoing the overall 
project enrolment has reached an advanced stage when considering the 
total patient population (80% completed). However, we still expect more of 
the enrolled patients to undergo an invasive treatment process during the 
next months as this data will be of key interest in the validation process of 
therapeutic approaches. 
Of all patients undergoing catheter-interventional treatment acquired data 
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(pre- and post-treatment pressures and ECG) are continued to be recorded 
in the catheter labs of all clinical centers, which builds a basis for validation 
of non-invasively acquired pressures. Based on this additional information in 
conjunction with MRI data we have already introduced a method to non-
invasively characterize a functional vascular profile in CoA patients. This 
method has been submitted to a peer-reviewed journal with the working 
title: “MRI as a Tool for Non-Invasive Vascular Profiling: a Pilot Study in 
Patients with Aortic Coarctation”. It introduces a new scientific approach to 
personalise the diagnostic process in patients with aortic Coarctation at all 
three clinical sites and shows some promising potential to reduce invasive 
cardiac catheterization in CoA patients 
 

Interactions with other 
WPs 
 

N/A 

Deviations (if any) 
 

At all clinical centres more patients in both subgroups (AVD) and CoA are still 
awaiting to undergo treatment, and treated patients are expected to be 
assessed in the follow-up process. Nonetheless by the end of the initially 
proposed schedule for data acquisition some patients at OPBG and UCL are 
expected to be not fully followed-up. Together with the clinical and the 
technical partners it has been agreed that follow-up assessments should be 
still possible after that time. As a small yet effective mitigation the 
prolonging of data acquisition for another 3 months (after month 24) would 
not only allow the fulfilment of recruitment requirements at all clinical 
centres. It will also allow valuable multicentre follow-up data to become 
available for further technical and clinical analysis. 
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WP3 – Data Storage, Data Management, Interoperability 
Leader: GNUBILA 

Progress 
 
 
 

Task 3.1. Local Data Repository Management and Access 
 Data upload to the TrialConnect was continued. Currently, 13 AVD and 

20 CoA enrolled patients were uploaded. 

 The upload of pre-processed (segmented) data was continued. Currently 
26 segmentations of the aorta (18 pre- and 8 post-treatment), 18 pre-
treatment segmentations of the left ventricle and 17 pre-treatment 
segmentations of the myocardial wall were uploaded. 

 A tutorial video showing the upload workflow of the TrialConnect 
platform was generated and sent to both clinical partners in Rom and 
London as a reference material. 
An online training session was performed for all clinical partners aiming 
to ensure data quality and consistency during the entire study period 
 

Task 3.2: Central Data Repository Management and Access 

 Base infrastructure installation on top of MD Paedigree: Gateways have 
been installed in Rome. 

 A data sharing facility (using TrialConnect as a platform) has proven to be 
well working allowing a seamless data exchange between clinical and 
modelling partners. 
 

Task 3.3. Usability Optimization, Data as a Service 

 The suggested workflows and wireframes from the analysis of the 
clinical processes have been used to reengineer the initial interface of 
the virtual stenting tool. 

 As a first step in order to enable integration with the Gnubila and 
TrialConnect infrastructure a PACS communication component has been 
implemented. 

Main Results 
 
 

Task 3.1. Local Data Repository Management and Access 

 Imaging data and eCRFs of 33 patients have been made available for 
technical partners. 
Altogether 61 segmentations are currently available for modelling 
partners. 
 

Task 3.2. Central Data Repository Management and Access 

 Data collection From DHZB using TrialConnect significantly advanced. 

 DICOM from TrialConnect to MD-Paedigree has been tested by manually 
ran import. 

 DHZB and gnubila have accorded to install a gateway at DHZB on a VM 
installed by the DHZB IT Team. 

 Advanced connector development has been decided using DHZB internal 
ETL (Ensemble) directly to MD-Paedigree Infostructure 
 

Task 3.3. Usability Optimization, Data as a Service 

 Improved workflow and interface of the virtual stenting tool 

 PACS access 
Open Issues 
 
 

Task 3.1. Local Data Repository Management and Access 

 Individual eCRFs in TrialConnect need to be completed for all uploaded 
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patients (e.g. patients still awaiting intervention) 

 Further enrolled patients will be uploaded 

 Post-treatment data for some enrolled patients will be uploaded 
 
Task 3.2. Central Data Repository Management and Access 

 DHZB IT have still to provide VPN access to gnubila 

 DHZB VM is not installed yet 

 Connection From Rome to TrialConnect encounter network issues that 
significantly slows down data acquisition, but the issue has been now 
addressed by the IT departments of both the institutions. 
 

Task 3.3. Usability Optimization, Data as a Service 

 Communication with the gnúbila-software 

 Optimization of the result exploration interface 
Interactions with other 
WPs 
 

Task 3.3. Usability Optimization, Data as a Service 

 Strong interaction with WP 6: waiting for simulation and result 
exploration tools to integrate into the overall system. 

  
Deviations (if any) 
 

 Currently following original work plan. 
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WP4 – Electro-mechanical Model of the Heart (+ effects of virtual aortic valve 

repair and virtual stenting 
Leader: MUG 

WP4 – Electro-mechanical Model of the Heart (+ effects of virtual aortic valve repair and virtual stenting 

 
 
Progress 
 
 

Task 4.3: Methods for the parametrization  of electrophysiology model 
aspects were developed.  
In particular, we implemented 

 a conductivity estimation procedure to prescribe physiological 
conduction velocities and activation sequences 

 Initialization procedures to approximate a stable limit cycle 

 Computation of ECG traces 
 

Development of methodology for fast approximation of activation 
sequences has been started.  An automatic parametrization procedure 
for EP conductivity fitting has been implemented in Python. Using the 
computed parameters, we confirmed that activation sequences were 
resolution independent, which is of importance with regard to the final 
clinical applications where coarser mesh resolutions are to be used to 
reduced computational costs. A fast solver for the Eikonal equation has 
been implemented to generated activation sequences. These serve as 
input to trigger mechanical force generation in coupled 
electromechanical models.  
 
EP Conductivity Fitting: 

 
 
Activation sequence: 
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Task 4.4: Methods for parametrization of mechancical model aspects 
were developed. In particular, we implemented 
 

 Unloading algorithm to compute stress-free reference 
configuration from the end-diastolic geometry  

 Fitting procedure for end-diastolic pressure volume relation 

 Fitting procedure for active contractile force 

 Method for coupling of deformation PDE with lumped circulatory 
models developed 

 Method for enforcing Dirichlet boundary condition implemented 

 
 
Progress has been made also with regard to generating anatomy models 
from clinical data.  

Main Results 
 

 Parametrization technique for tissue conductivities implemented 
and tested 

 Procedure for initializing the electrophysiologcal state 
implemented 

 ECG computation method implemented 

 Basic eikonal solver implemented C++ 

 Unloading method implemented 
 

Open Issues Several methods have to be validated and optimized. Models 
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 implemented in C++ support only OpenMP parallelism. The current 
implementation will be extended to support hybrid MPI and Cuda 
execution to facilitate a seamless integration into the electro-mechanical 
solver framework. 

Interactions with other 
WPs 
 

WP5: Simulation results have been made available to be used as input for 
flow simulations. 
WP6: Implemented improvements to segmentation software to speed up 
model generation. 

Deviations (if any) 
 

Currently following original work plan 
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WP5: Haemodynamical modelling of the ventricle and aortic valve (+ effects of 

virtual aortic valve repair)  
Leader: ESI 

Progress 
 
 
 
 
 
 
 

The EWVT algorithm for filling arbitrary geometries with particles has been 
improved. This will allow for a more accurate and simpler filling of the LV 
with SPH particles representing blood. 
 
New LV/aorta model – filling: 

 
 
A generic coupling framework: via abstract interface object has been 
implemented which provides a virtual Object Oriented coupling software 
framework 

 
 

Main Results 
 
 
 
 

The new geometry and displacements of an LV model has been received 
from MUG and converted into data formats ready for an outflow 
simulation.  
 
Special extensions of ESI and MUG codes couplings for support of 
displacements information transfer have been coded and tested in the 
workflow. 

Open Issues 
 

A (mesh-less) flow simulation of the new LV model should be done. 
Awaiting information from Siemens required for the coupling for 
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simulation of the flow in the aorta. 
Integration of models of artificial heart valves from DHZB has to be done. 

Interactions with other 
WPs 
 

The new LV model from MUG is an Electro-mechanical Model of the Heart 
(WP4) 

Deviations (if any) 
 

Currently following original work plan 
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WP6 – Haemodynamic (CFD) modelling of the aorta and effects of virtual 

stenting 
Leader: Fraunhofer MEVIS 

Progress 
 
 

 Validation and publication of virtual stenting method 

 Generation of simulation models based on image information: 
o Adaptation of the geometric representation of the extracted 

anatomy 
o Extraction of the functional parameters required for the simulation 

 
 Stable implementation of the blood flow simulation using the Lattice-

Boltzmann-Method 

 
 Preliminary validation of the simulation 

 Implementation of functionality for importing simulation results 
Main Results 
 
 

 Validation of the virtual stenting method (publication in IJCARS) 

 Tool for the comparison of the pressure distribution based on the actual 
MRI measurement and after the virtual intervention 

Open Issues 
 
 

 Validation of the flow simulation 

 Integration and optimization of the processing pipeline 

Interactions with 
other WPs 

WP 2: received development data from DHZB 
WP 8: optimization and validation in close cooperation with DHZB 

Deviations (if any) 
 

Currently following work plan 
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WP7 – Fluid-Structure Interaction modelling for assessing dilatation of 

ascending aorta 
Leader: SAG 
 
Progress 
 
 
 
 
 
 
 

Task 7.1– Coupling of CFD (fluid) and FEM (solid) models and solvers for FSI 
analysis 

 Task execution is on track, and the current achievement is an important 
intermediate step on the way to full FSI interaction. It consists in 
implementing and validating one-way FSI flow for the general case of a 
freely moving geometric domain endowed with both inlets and outlets. 
Special attention was given to creating an efficient implementation, 
which preserves the speed of the application, while properly enforcing 
the physical laws (mass and momentum conservation).  

 
Task 7.2 – Estimation of pressure field from 4D Flow Data 

 Task execution is on track, current achievements including software 
integration activities and validation tests on coarctation data. 

 Because of a request from DHZB for a first evaluation of the pressure 
fields, we started to work on a first version of a clinical prototype for 
visualizing the anatomy of the aorta with the local pressure estimation. 
We developed an approach to calculate the 2D plot of the pressure 
along the aorta center line and a 2D plot of the pressure for ascending 
and descending aorta regions over time. 

 We’ve chosen Siemens-internal application framework and integrated 
the Cardioproof specific components for graphical user interfaces and 
data handling. 
 

Main Results 
 
 
 
 

Task 7.1– Coupling of CFD (fluid) and FEM (solid) models and solvers for FSI 
analysis 
Implementation  
For efficient motion reconstruction we used a Discrete Fourier Transform to 
encode the kinematics of each node of the polygonal representation of the 
wall. Another efficient component is the sparse representation of the whole 
computational grid, which uses a signed-distance map to the vessel 
boundary to tag and use only the grid nodes with a distance smaller than 3x 
the grid spacing. The inlet and outlet were modeled as resistive boundaries, 
where the resistance factor R is given. The resistive boundary was 
implemented by enforcing a velocity given as a function of the pressure drop 

across the boundary 𝑢 =  𝐴 
Δ𝑃

𝑅
, where A is the surface area. The pressure 

drop across the surface Δ𝑃 is given by the difference between the inside 
pressure, which is measured from the simulation, and the outside pressure, 
which is given. The inlet and outlet were also implemented as directional 
valves, i.e. the flow is constrained to not change direction (e.g. by enforcing 
the flow to be zero when the pressure drop changes sign). For instance, at 
the inlet the flow is set to zero when the pressure drop forces it to go 
outwards and vice-versa at the outlet.  
 
Validation 
We used the folowing „Expanding and contracting vessel” experiment to 
validate our implementation. The geometry was generated synthetically by 
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applying a deformation function to a straight cylinder. It is given by the 
following equations: 

𝑥 = 𝑥
𝑦 = 𝑅(𝑥, 𝑡) cos 𝜃

𝑧 = 𝑅(𝑥, 𝑡) sin 𝜃
 

𝑅(𝑥, 𝑡) = 𝑅0 + 𝑅𝑚𝑎𝑥 sin(2𝜋𝑡) sin(𝜋𝑥) 
where 𝑅(𝑥, 𝑡) is the vessel radius. In our simulations 𝑅0 = 0.5 𝑚𝑚, 
𝑅𝑚𝑎𝑥 = 0.3 𝑚𝑚 and the length of the vessel was 2 mm. The time period was 
one second. 

 
Figure 2 Expanding and contracting vessel 
 
We performed computations with the above described setup and compared 
the flow rates against the analytical solutions. Since the fluid is 
incompressible, the flow rate should be equal to the volume change. The 
volume change was calculated analytically from the surface equations 
describing the geometry. 
We computed the flow rates on planes located at the inlet and outlet (figure 
2). It is visible that the simulated flow rates follow the analytical curve 
almost perfectly. Furthermore, the total flow rate (computed through a 
center cross section) was within 2% of the total analytical volume change. 

 
Figure 3: Flowrates vs time 
 
Task 7.2 – Estimation of pressure field from 4D Flow Data 
We tested our pressure drop algorithm successfully against invasive 
measurements on aortic coarctation data provided by DHZB. Results are 
pending. 
Furthermore we released a first version of the clinical prototype to visualize 
and evaluate 4D pressure maps. In this first version of the clinical prototype 
we integrated following features: 

 Loading of DICOM datasets with phase-contrast MRI and anatomy 
sequences 

 Loading of aorta segmentations and aorta centerlines 

 Loading and visualization of 4D pressure maps as simulation results 

 Calculation and plotting of 2D graph of pressure drop over centerline 
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in every time step 

 Calculation and plotting of 2D graph of pressure drop over time for 
the regions ascending aorta and descending aorta 

 
Open Issues 
 

 none  

Interactions with other 
WPs 

 none 

Deviations (if any) 
 

 Currently following original work plan. 
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WP08 – Clinical validation of model-based prediction 
Leader: DHZB 

 

Progress 
 
 
 

 A validation of the Virtual Stent Planning Tool developed by the MEVIS 
was carried out. Post-treatment segmentations and reconstructions 
based on MRI data merged with projection X-ray images were generated 
in our group. These reconstructions were compared with the post-
treatment geometry proposed by a Virtual Stenting tool. 

 A validation of the Pressure Mapping Tool, which is under development 
by SIEMENS AG has been started: Martin Kramer from Siemens visited 
DHZB group – validation steps and tool requirements were discussed. 
Digitalized pressure curves were provided to Siemens for 6 CoA patients, 
including measurements performed by catheter in the ascending aorta 
and the descending aorta before undergoing treatment.  

 A validation of the CAIPI Tool for the segmentation was started: 17 blood 
pool (left ventricle and aorta) and 15 myocardial wall segmentations 
were completed using an alternative segmentation software ZIB-AMIRA. 
The data was provided to the MEVIS group. 

 The Surface meshes of 6 reconstructed aortas of CoA patients were 
provided to MEVIS group. These data will be later used for validations of 
the aorta simulations using Lattice-Boltzman approach. 

 A workflow calculating internal heart power was elaborated and 
external/internal power for 14 CoA patients (pre-treatment) was 
calculated. These data will be used for the validation of the electro-
mechanical Heart Model of the Medical University of Graz. In case of the 
missing post-treatment LV catheter-measured pressure data. A model 
calculating LV contraction time using pressure curves measured in the 
aorta ascending was developed a tested statistically. 

Main Results 
 
 
 

 The Virtual Stent Planning Tool was validated 

 The Pressure Mapping Tool validation has started – catheter data were 
sent to the Siemens 

 The CAIPI Tool validation has started – segmentations were sent to 
MEVIS 

Open Issues 
 
 

 Further catheter measured pressure curves need to be provided to the 
Siemens group after an identification of the cases of interest and first 
preliminary results of the validation with 6 cases. 

 There are pending calculations of the external/internal heart power for 
14 CoA patients post-treatment. 

Interactions with other 
WPs 
 

 We are expecting pressure curves from the Siemens group, calculated 
with the developed Pressure Mapping Tool, covering data from 6 
selected first patients for the validation. 

 We are expecting to receive results from a comparative analysis of CAIPI-
based vs. AMIRA-based segmentations. 

Deviations (if any) 
 

 Currently following original work plan. 
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WP9 - Simulation of comparative effectiveness of cardiovascular modeling and 

clinical practice guidelines 
Leader: LSE 

Progress 
 
 
 
 
 
 
 

Task 9.1.: We completed two systematic reviews of the clinical literature, one 
focusing on the comparative effectiveness of balloon dilatation and stenting in 
the treatment of aortic coarctation and the other on surgical valve replacement 
and valve repair in patients with bicuspid aortic valves. We have met the 
deadline for these first two deliverables at M18. 
 
We will further collaborate with the clinical partners to disseminate our two 
systematic reviews in peer-reviewed journals. 
 
Task 9.2.: As planned, we will be delivering a simple economic model by  M24. 
This model will evaluate the simulated cost savings associated with a 
hypothetical reduction in the adverse outcomes of interventions in CoA and 
AVD. This model will be informed by the findings of our two systematic reviews.  
 
As recommended by the reviewers, we have also developed a protocol for the 
new comparative effectiveness study to evaluate whether the additional 
parameters that are made available through image-based simulation modeling 
result in different decision making. Please see the attached document for a 
detailed overview of the proposed comparative effectiveness study.  
 
Based on the reviewers’ recommendation, we will no longer be developing a 
cost-effectiveness model but rather evaluating the impact of image-based 
modeling in a randomized controlled experiment, as discussed and agreed 
during the first annual meeting in Brussels in December 2014. Instead of 
delivering a preliminary simulation model by M24, our deliverable will be a list 
of image parameters to be included in the “limited” and “image-based 
modeling” datasets, and an estimated sample size required for sufficient power 
in the randomized controlled experiment. These are outlined in the protocol 
document attached to this report.  
 
In summary, we will deliver the following items at M24: 

- Simple economic model 
- List of parameters to include in limited and image-based modeling 

datasets 
- Estimated sample size for the randomized controlled experiment 

 
Main Results 
 
 
 
 

SYSTEMATIC REVIEW 1 
Summary 
Background: 
Coarctation of the aorta significantly reduces life expectancy, is associated with 
morbidity even after successful repair, and causes high costs due to ongoing 
monitoring of patients. Currently, several interventions exist to treat native and 
recurrent coarctation. Initially repaired solely by surgery, balloon dilatation and 
stenting constitute two transcatheter approaches. There is no systematic 
comparison between the effectiveness of two transcatheter interventions for 
coarctation of the aorta: balloon dilatation and stent implantation. 
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Objective: 
To conduct a systematic review and meta-analysis of clinical studies to evaluate 
the comparative effectiveness of balloon dilatation and stenting in children and 
adults with native or recurrent aortic coarctation 
 
Methods: 
Using pre-defined inclusion and exclusion criteria, we searched online 
databases MEDLINE (via PubMed), CINAHL Plus, EMBASE, and the Cochrane 
Library to identify and select the relevant studies of two transcatheter 
treatment types for native and recurrent aortic coarctation. In addition to 
patient characteristics at baseline, two researchers independently extracted key 
outcomes to measure treatment success and complication rates both before 
and after discharge. To compute an overall estimate for proportions of 
participants with any given outcome, we used information from all case series 
and study arms within one intervention type and assessed statistical 
heterogeneity between study results using the I2 statistic. A fixed-effect model 
was used for outcomes with low between-study heterogeneity (I2 <25%) and a 
random-effects model for outcomes with moderate to high heterogeneity (I2 
≥25%). We synthesised the results from multiple-arm studies using traditional 
meta-analytic methods and used network meta-analysis to indirectly compare 
balloon angioplasty and stenting, using surgery as a common comparator for 
these two treatment alternatives.  
 
Results: 
Overall, we included 115 studies in this systematic review. There were 59 
stenting studies or study arms with 3,450 participants, and 62 balloon dilatation 
studies or study arms with 4,304 participants. Five of the studies analysed both 
stenting and balloon dilatation, and another two studies compared stenting, 
balloon dilatation and surgery. None of the studies with both balloon dilatation 
and stenting patients was a randomised controlled trial. There was considerable 
variation across the studies of both balloon dilatation and stenting 
interventions. We did not observe a systematic effect of mean age at baseline, 
proportion of patients with native coarctations, proportion of patients with 
isolated coarctations, and mean pre-treatment blood pressure gradient on 
study outcomes.  
 
Our analysis of single-arm studies found that, compared to balloon dilatation, 
stenting studies had a higher proportion of patients with post-treatment blood 
pressure gradients ≤20mm Hg (97%; 95%CI 94%-99%, vs. 84%; 95%CI 81%-88%) 
and ≤10mm Hg (86%; 95%CI 80%-93% vs. 60%; 95%CI 49%-71%). Meta-analysis 
of studies including both treatment arms confirmed the findings for the 10mm 
Hg cut-off, indicating a 25% lower proportion of patients with excellent 
treatment success after balloon dilatation (risk ratio 0.75; 95%CI 0.66-0.86), but 
not for the 20mm Hg threshold.  
 
We found no statistical difference regarding 30-day survival, but patients 
undergoing balloon dilatation had an increased risk of experiencing severe 
complications during admission, and this finding was consistent in our analyses 
of single-arm studies (proportion of patients with severe complications in 
balloon dilatation studies 7%, 95%CI 5%-9% vs stenting studies,1.2%, 95%CI 
0.8%-1.7%), studies including both treatment groups (risk ratio 11.32; 95%CI 
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5.57-23.02), and network meta-analysis with surgery as common comparator.   
 
We found no statistically significant difference for the proportion of patients 
with reinterventions for recurrent coarctation or aortic wall injuries at follow-up 
in any of our three types of analyses. Similarly, results for the change in 
proportion of patients needing antihypertensive treatment from baseline to 
follow-up were inconclusive. 
 
Conclusion: 
We report the findings of the first systematic review to date comparing the 
effectiveness of balloon angioplasty and stenting. Despite the limitations of the 
evidence base consisting predominantly of case series rather than comparative 
studies, our review suggests that stenting achieves better immediate relief of 
aortic coarctation and imposes a smaller risk of severe complications during 
admission on patients than balloon dilatation. 
 
SYSTEMATIC REVIEW 2 
Surgical aortic valve repair and replacement in patients with bicuspid aortic 
valve disease: A systematic review of the literature. 
 
Summary 
Background: 
Bicuspid aortic valve disease is the most common congenital heart disease, 
affecting 1-2% of the population. While patients can live without symptoms for 
decades, complications at some point in their lives are common and associated 
with excess mortality compared to the general population. Two major surgical 
approaches for the treatment of bicuspid aortic valves are aortic valve repair 
and aortic valve replacement. Questions remain about the effectiveness of 
these two approaches, particularly in the long term. 
 
Objective: 
To systematically collect and synthesise the evidence available on the 
effectiveness of two primary types of surgical treatment in patients with 
bicuspid aortic valve disease: aortic valve repair and aortic valve replacement. 
 
Methods: 
We conducted a systematic review of clinical research articles using pre-
specified methods for database searching, selection of eligible studies, and 
synthesis of results. Database searches were conducted on MEDLINE (via 
PubMed), CINAHL Plus, EMBASE, and in the Cochrane Library. At the full text 
stage, retrieved references were assessed for eligibility independently by two 
researchers. Patient baseline characteristics and pre-specified outcomes of 
included studies were extracted independently by two researchers. Results 
were synthesised using meta-analytic methods. For each outcome, we assessed 
statistical between-study heterogeneity using the I2 statistic, which informed 
our model choice for the pooling of results. We used a fixed-effect model for 
outcomes with relatively low statistical heterogeneity (I2 <25%) and a random-
effects model for outcomes with moderate to high statistical heterogeneity 
(I2 ≥25%).  
 
Results: 
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39 studies with a total of 7,995 participants met our inclusion criteria. Aortic 
valve repair was studied in 11 reports, accounting for 25% of the patients, and 
valve replacement in 28 reports (75% of patients). We found no randomised 
controlled trial and included only one study that compared aortic valve repair 
and replacement. All other studies were single-arm studies. Congruent with 
treatment indications, patients in valve repair studies were predominantly 
suffering from aortic regurgitation while aortic stenosis was more common in 
valve replacement studies. We did not quantitatively assess other criteria 
individual centres use to make treatment decisions, such as morphology of the 
bicuspid valve or size of the aorta. 
 
In aortic valve repair studies, almost all patients survived 1 month after 
discharge (pooled estimate for 30-day survival: 99.5% [95% confidence interval 
99.1-99.5%]) and this did not change at 1 year follow up (99.4% [98.9-99.9%]). 
Survival at 5 and 10 years decreased to 94.5% [89.8-99.3%] and 94.0% [88.5-
99.6%], respectively. Valve-related mortality at follow-up was 0.8% [0.0-1.9%]. 
Overall, 7.5% [3.7-11.3%] of valve repair patients needed a reintervention on 
the operated valve at follow-up. The rate of reintervention-free survival fell 
from 95.2% [93.8-96.7%] to 93.2% [87.2-99.3%] at 5 years, and finally to 80.0% 
[76.0-83.9%] at 10 years follow-up. We found considerable statistical between-
study heterogeneity (I2>80%) for survival at 5 and 10 years and for 
reintervention rates at follow-up. 
 
In aortic valve replacement studies, overall 30-day survival was 98.4% [97.9-
98.9%]. Survival at 1, 5, and 10 years was 98.1% [95.9-100.0%], 93.9% [90.8-
97.0%], and 89.0% [83.4-94.6%], respectively. 4.7% [2.7-6.7%] died of valve-
related causes at follow-up. 5.9% [3.6-8.2%] of patients needed reinterventions 
related to their implanted valve at follow-up. Survival without a need for valve-
related reinterventions was 100% in two studies at 1 year of follow-up. At 5 
years, 98.3% [97.4-99.3%] were without reintervention, and at 10 years the 
pooled estimate was 93.6% [90.2-97.1%]. Considerable between-study 
heterogeneity (I2>80%) was found for valve-related mortality and survival rates 
at 5 and 10 years follow-up, as well as reintervention rates at follow-up. 
 
Conclusion: 
We conducted a systematic review to gather available evidence on the 
effectiveness and safety of two surgical options for bicuspid aortic valve disease, 
aortic valve repair and aortic valve replacement. Both options are safe, with 
relatively high survival rates and low rates of reinterventions. Aortic valve 
replacement showed higher rates of complications and valve-related mortality 
at follow-up. Controlled studies of aortic valve replacement and repair are 
needed to assess the comparative effectiveness of the two approaches. 
 

Open Issues None. 
Interactions with 
other WPs 

None. 

Deviations (if any) No deviations. 
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Appendix to the Half-Yearly report for WP9 

Evaluation of Image-Based Modelling on Clinical Decisions in Congenital 

Heart Disease: A Randomized Controlled Experiment 

Huseyin Naci, Maximilian Salcher, and Alistair Mcguire 

LSE Health, London School of Economics & Political Science 

 

Background 

CARDIOPROOF aims to achieve the development and integration of software technologies and human-

computer interaction techniques into decision support and treatment planning systems in congenital heart 

diseases. Using powerful personalised models of organ and disease, CARDIOPROOF focuses on patients 

with aortic valve disease and aortic coarctation, which, if left untreated, can result in irreversible heart 

failure. In particular, CARDIOPROOF aggregates information from multiple biological levels with regard to 

the patient-specific disease state and subsequently uses these data to model the response to various 

treatment strategies.  

The overall implication of these technological developments is that the application of modelling and 

simulation tools may allow clinicians to obtain early diagnosis, prediction of disease behavior and evolution 

and treatments outcomes in patients with aortic coarctation and aortic valve disease. Work Package 9 

(WP9) of CARDIOPROOF aims to evaluate the impact of the cardiac simulation modelling tools as compared 

to current standard practice on clinical decision making.  

This document outlines LSE’s proposed research plan to evaluate the impact of image-based modelling on 

clinical decisions in congenital heart disease using a randomized controlled experiment design.  

Objective and Experiment Overview 

The objective of WP9 is to address the following research question: “Would image-based modelling result 

in different clinical decisions as compared to clinical practice guidelines?” To address this question, we will 

conduct a randomized controlled experiment. 

In collaboration with our three clinical partners, we will first generate two separate imaging datasets for 

each of the patients recruited to participate in CARDIOPROOF. The first dataset will include the imaging 

parameters currently recommended by clinical practice guidelines (referred to as “limited dataset”). The 

second dataset will include an expanded list of parameters, inclusive of information that is available from 

traditional imaging parameters (as recommended by the guidelines) and simulation modeling (referred to 

as “image-based modelling dataset”). The list of imaging parameters that will be included in the limited and 
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image-based modelling datasets will be finalized by all CARDIOPROOF consortium partners by the end of 

month 24.  

Once the imaging datasets are prepared and made available electronically, we will use a computerized 

random-sample function to randomly allocate interventional cardiologists (and in particular teams 

responsible for making intervention decisions) into two separate groups and present them with one set of 

imaging data (SEE FIGURE). Both study teams will consist of interventional cardiologists not directly 

involved in CARDIOPROOF. The first group will receive a “limited” dataset including only information that is 

available from traditional diagnostics (as recommended by the clinical practice guidelines) for a pre-

specified number of patients. The second group will receive the full, detailed dataset inclusive of 

information that is available from traditional diagnostics (as recommended by the guidelines) and 

simulation modelling for the same set of patients.  

FIGURE – Overview of the randomized controlled experiment design. 

 

We will then ask the interventional cardiologists in the two groups to make (hypothetical) clinical decisions 

using the dataset of imaging parameters presented to them. The clinical decisions will be hypothetical 

because patients will have been treated according to clinical practice guidelines and this experiment will 

retrospectively involve interventional cardiologists who are not directly involved in the care of the patients 

participating in CARDIOPROOF.   

Eligible Patients 
participating in 

CARDIOPROOF 

Patients with CoA 

Patients with AVD 

Limited Imaging Data Image-based Modeling 

Limited Imaging Data Image-based Modeling 
 

 

Cardiologists NOT 
participating in 

CARDIOPROOF 

Random 
assignment 

Respondents presented 
with limited imaging data 

 
 
 
 
 
 
 
 
 

 

Respondents presented 
with image-based modeling 
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The analysis will focus on each individual patient and compare the proportions of cardiologists making 

different types of intervention decisions in the two randomly allocated groups. Analysis will be done 

separately for the two conditions: CoA and AVD.  

Sample size 

The key parameter that will have to be specified before the sample size can be determined is the estimated 

effect size. The effect size in this randomized experiment can be interpreted as a “clinically important 

difference” between the two groups of interventional cardiologists. 

Given the difficulty in predicting the magnitude of difference in proportions between the two groups of 

interventional cardiologists, we will first discuss with the clinical partners the potential expected impact of 

the image-based simulation modeling. This will give an indication of a “clinically meaningful difference” 

between the two groups presented with limited vs. image-based modeling datasets.   

Once an appropriate effect size for the primary outcome is obtained, we will then use this estimated 

difference in proportions between the two groups (pA vs. pB) to calculate the sample size, m, using the 

following formula: 

m = (z1-(α/2)+z1-β2 [pA (1-pA)+pB (1-pB)]/(Δ)2 

where  

α : two sided significance  

1- β : power 

z1-(α/2) and z1-β : the appropriate values from the standard Normal distribution for the 100(1-(α)/2) and 

100(1- β) percentiles respectively 

If the required sample size exceeds the number of interventional cardiologists in the three clinical centers 

not participating in CARDIOPROOF, we will investigate strategies to involve interventional cardiologists with 

a similar profile in other large EU-funded VPH projects. Another alternative would be to invite cardiologists 

to participate in the randomized experiment at the European Society of Pediatric Cardiology’s Annual 

Meeting. In general, dissemination activities of CARDIOPROOF will be geared towards recruiting a large 

number of interventional pediatric cardiologists to participate in this experiment. 
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Survey questions and outcome measures 

In congenital heart diseases, and in particular coarctation of the aorta and aortic valve disease, the timing 

and type of intervention (surgery now vs later; valve type; etc.) are crucial to prevent potentially life 

threatening sequelae (e.g. heart failure), and to avoid early intervention which might in turn increase the 

risk for re-operation.  

Our primary outcome of interest in this randomized experiment will reflect the timing of intervention for 

cardiologists evaluating imaging data obtained from patients with aortic coarctation. Interventional 

cardiologists will be asked the following question:  

 Based on the information presented to you, would you intervene in this patient now? Please 

provide a yes/no answer.  

Secondary questions of interest will reflect the type of intervention, and will include: 

 What type of stent would you use? Please select between the following options: bare-metal and 

covered. 

 What length stent would you use? Please select between the following options: 10 mm and 20 mm.  

 

Similar questions reflecting the timing and type of interventions will be posed to cardiologists evaluating 

imaging data from patients with aortic valve disease.  

Additional questions will ask the cardiologists whether they found it very easy, somewhat easy, somewhat 

difficult, or very difficult to make a decision to intervene. Similarly, a question will ask whether the 

cardiologist would hypothetically perform the intervention because of the adequacy of the information 

available to them. Possible response categories will be “certainly,” “probably,” “probably not,” or “certainly 

not.” 

All decisions regarding the survey questions (i.e. options for treatment decisions) will be made in 

collaboration with the clinical consortium partners, and will be piloted with interventional cardiologists 

participating in CARDIOPROOF before the actual experiment date (please see the timeline below).  

We will statistically test the null hypothesis that there is no difference in the proportion of interventional 

cardiologists presented with different imaging datasets in making a given clinical decision.  
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Ethics 

As an experiment on volunteers, this study will require ethics committee approval and informed consent, 

which will be obtained and documented before data collection begins.  

Timeline of activities* 

The figure below shows the proposed timeline of relevant activities to undertake the randomized 

experiment. While clinical partners are collectively working to determine the final list of imaging 

parameters to include in both the limited and image-based modeling datasets, we will calculate the 

necessary sample size of interventional cardiologists required to include in the study (September 2015). 

Once the imaging parameters to include in the datasets are confirmed, we will work together with our 

clinical partners to develop an online portal where these data can be stored alongside survey questions, 

which will be developed and piloted by May 2016.  

In parallel, following ethics approval, we will work with our clinical partners and CARDIOPROOF coordinator 

to recruit interventional cardiologists to participate in the randomized experiment. Once all subjects are 

recruited and randomized to either limited or image-based modeling datasets, data collection will last for 

two months until June 2016. We will use the period between June 2016 and August 2016 to analyze the 

data and report the findings.  

 

* Under the assumption that the development of patient imaging datasets can be completed by May 2016. 

 

 

Mar-15 Jun-15 Oct-15 Jan-16 Apr-16 Aug-16

Final list of imaging parameters

Estimation of sample size

Finalization of online data system

Recruitment of participants for experiment

Development of patient imaging datasets

Pilot study

Data collection for randomized
experiment

Analysis and reporting of findings
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WP10 – Dissemination and Exploitation  
Leader: LYNKEUS 

Progress 
 
 

Dissemination 
The principal activity has been the preparation of the newsletter: LYNKEUS 
asked for contributions to each partner, in order to have articles explaining 
the work performed during the first year of activities. 
To this end, specific materials have been prepared and included into the 
newsletter, to provide the reader with a general introduction to the project 
and its main objectives. 
Eventually, the following index of contents has been prepared: 
 

 An Editorial from the Project Coordinator, Prof Edwin Morley-Fletcher 
 

 Project infographics: well designed overviews of the project’s 
workflow and details 

 
Articles from our partners: 
o Physics developments and protocol optimisation (by Vivek 

Muthurangu) 
o Bootstrapped Infrastructure (by David Manset,Sebastien Gaspard 

and Jerome Reveillard) 
o Virtaul Stenting (by Hanieh Mirzaee) 
o Usability Engineering, Data Infrastructure and Information System 

Design & Development (by Ashley Waring) 
o Proof of model-based cardiovascular prediciton in clinical settings 

(by Marcus Kelm and Leonid Goubergrits) 
o A clinical example – how modelling may improve clinical practice 

(by Titus Kühne) 
o Quantities Analysed in Cardioproof (by Gernot Plank) 

 

 Partner Profile 

 Upcoming Events  
 
Furthermore, the implementation of the strategy for the usage of social 
network has been started. Partrners have been asked to provide ad hoc 
contributions to maintain the social networks’ profiles (Twitter and Linkedin), 
and a specific template has been prepared to this end. The logic is to 
accumulate enough material to maintain the profiles for some months, 
planning an update every two weeks. 
 
Finally, a Youtube channel of the project will be launched as soon as one of 
the partners(MUG is expected to be the first one) will provide a presentation 
clip of their preliminary results in WP4. In the following months the channel 
will be populated also with interviews to the partners, explaining specific parts 
of the project. 
 
With regard to the foreseen first dissemination event, it has been agreed not 
to have it within M18, in order to take advantages of forthcoming relevant 
events within which Cardioproof, its preliminary results and overall objectives 
can be more effectively disseminated. 
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A first presentation will be provided at the e-Health week, which will be held 
in Riga on May 11th-13th. The EC has organised a specific session to present 
the EU funded projects. The deadline to apply  for a presentation is April 17th, 
and the Consortium is planning to submit a proposal. 
 
Other proposed events are the following: 

• Cardiostim – Milan – 21-24 June. It is not more possible to apply for a 
presentation, but the Consortium will try to participate as exhibitor. 

• EuroPCR (Course in interventional medicine) Innovators Day – Paris – 
18th May.  

• EuroGUCH 2015 – 6° European meeting on Adult congenital Heart 
Disease – London – 8th-9th May 2015.  

• ESC Congress 2015 – London 29 August- 2 September. The last 
deadline for applying for a paper presentation is May 1st. 

• ICT2015 – Lisbon, 20th-22nd October 2015. The final deadline for the 
submission of a proposal is April 17th. The Consortium is planning a 
joint proposal for an Exhibit and demo together with the MD-
Paedigree project and the GEANT network.  

 
Exploitation  
With regard to the exploitation activities, during these months two main 
activities have been performed: 
1) The preparation and submission of the innovation questionnaire to the EC:  
after a discussion within the consortium: three different questionnaires were 
eventually submitted, one for each specific innovation to be implemented 
within Cardioproof, namely: 

• proof-of-concept validation of expected impact of cardiac modelling 
tools as compared to current practice on clinical decision making and 
associated economic costs 

• Haemodynamical (CFD) Model of the Aorta and Virtual Stenting 
Software Tool, capable to lead to optimal treatment decision 

• Electrophysiological and mechanical in silico model of the heart, 
allowing to simulate blood flows and pressure in the ventricles and the 
aorta 

2) The exploitation seminar, which has been held in Graz on March 27th. D10.4 
provides specific information on this regard. The outcomes of the seminar will 
ihelp in the preparation of the Exploitation Plan, due by M20.  

Main Results 
 

With regard to the disseminatin activities, the main result achieved during 
these months was the release of the first annual Cardioproof Newsletter. 
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With regard to the exploitation activites, the outcomes of the past six months, 
as already mentioned above, have been the exploitation questionnaires, 
which have been usefule in defining the exploitable results expected by the 
Consortium, and the exploitation seminar, which will be a basis for the 
Exploitation Plan (currently under preparation). 

Open Issues 
 

No particular issues can be reported. A little delay can be reported with regard 
to the implementation of the social network strategy, but a plan is already in 
place to catch up with such a delay and start a regular dissemination activity 
on Twitter and LinkedIn. 

Interactions with 
other WPs 

All the WPs are expected to cooperate with WP10, in order to provide the 
necessary information about the progress of the project, to be disseminated 
through all the available dissemination channels (social media, website, 
youtube). 

Deviations (if any) A deviation from the original workplan has been decided with regard to the 
organisation of the first dissemination event, which will take place within one 
of the major conferences scheduled in the following months, on which partner 
have discussed.  

 

Articles/Papers published, Press coverage, Website development  

Type, Title and Scope  Month  Details/Comments  

Pressure outflow boundaries for SPH 
and coupling SPH to Finite Volume 
methods 

February Paper by P. Groenenboom and A. Mezentsev (ESI 

GROUP), submitted for the special session on 

meshless methods at IAHR2015 (International 

Association for Hydro-Environment Engineering 

and Research), which will be held in La Hague from 

28th June to 2nd July 2015. 

Image-based Interactive Assessment 
and Therapy Simulation of Aortic 
Coarctation.  
 

November Paper by Neugebauer, M., Schumann, C., Mirzaee, 

H., Chitiboi, T., Kühne, T., Hennemuth, A. (MEVIS), 

submitted for the IMIC Workshop at MICCAI 2014. 

Interactive Virtual Stent Planning for February Paper by Neugebauer, M., Glöckler, M., 
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the Treatment of Aortic Coarctation.  
 

Goubergrits, L., Kelm, M., Kühne, T., Hennemuth, 

A. (MEVIS). Paper presented for IJCARS 2015.  

Noninvasive measurement of 
intravascular pressure gradients 
based on 3D anatomy and 4D flow 
image fusion.  

February Paper by Mirzaee, H., …, Hennemuth, A. (MEVIS).  
Submitted for ISMRM 2015.  
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Financial, administrative and consortium management relevant information 
 

Financial and administrative information 

The Coordinator has promptly distributed the EU financial contribution for the first reporting period, which  

has been granted to the consortium after the successful finalisation of the first periodic Review.  

No issues need to be reported.  

Consortium management 

The consortium management has been carried out as usual via TCs, held on a regular basis, and via email. In 
particular, an email interaction has followed (in January 2015) the EC review, in order to agree on the 
answers to be provided to the request coming from the reviewers (update of D2.1, innovation 
questionnaires, other clarifications).  
In this six-months period (M12-M18), two physical meetings have been held: beside the general Half-Yearly 
meeting, one meeting has been held in preparation of the EC’s Review in Brussels. 

Physical meetings 

Meeting Location and data 

Meeting in preparation of the Annual review Brussels, 11th December 2014 

Meeting DHZB-SAG for validation Berlin, 27 January 2015 

Half-Yearly Meeting  Graz, 26th-27th  March 2015 
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Conclusions 
 

The project keeps progressing and it is overall on track and on time, notwithstanding minor deviations, 

which have been foreseen and explained in the relevant WPs (mainly WP2 and WP10).  

The outcomes of the First Yearly Technical Review in Brussels (which occurred in December 2014) were 

overall positive and this has boosted the consortium’s motivation in continuing on the current path and 

pace.  

The Consortium continues enjoying the good level of cooperation and synergy experienced through the 

whole first year of activity. 
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Appendix 1 – The Biannual meeting Agenda 

 

 

SECOND BIANNUAL MEETING 

AGENDA 

March 26th - 27th, 2015 
 

Hotel Wiesler 

Grieskai 4-8 

8020 Graz, Austria 

 

Main objectives of the meeting: 

 To provide an overview of the work carried out in the last semester of work 

 To check the project status and discuss issues and variations with regard to the original workplan 

 To decide date and location for the Yearly Meeting to be held in early October 2015 and for the 
Internal Review (with external experts) to be held on the same occasion 
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 To review the action plan for the next phases 
 

Thursday 26th  
14.00 – 14.30  Welcome Coffee  

Afternoon Session 

Time Object Presented by 

14.30 – 14.40 Welcome address 
 

 Gernot Plank 

14.40 – 15.10  Outcome of the review  (presentation and brief discussion) 

 analysis of the comments of the reviewers 

 main issues 

 needed actions 

 next steps 

 Edwin Morley-Fletcher 
 ALL 

15.10 – 16.30 Plenary discussion on the clinical achievement. Issues and next 
steps  

Marcus Kelm, Leonid 
Goubergrits, Vivek 
Muthurangu, Abbas 
Khushnood, Marcello 
Chinali   

16.30 – 17.00 Coffee break  

17.00-18.30 Plenary discussion on the work performed by the modelling 
partners. Issues, next steps 

Anja Hennemuth, Martin 
Kramer, Gernot Plank   
Paul Groonemboom 

 

 

 

 

 

H20.00 SOCIAL DINNER 
Please confirm attendance within March 16th 
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Friday 27th 

Morning Session 

Time Object Presented by 

8.30 – 9.30   Status of the IT infrastructure development 

 Integration with MD-Paedigree 

 Integration with Trial Connect (issue about data uploading ay 
OPBG and possible solutions) 

 Other open issues  

Sebastien Gaspard 

9.30-10.30  Systematic review of the clinical and cost-effectiveness literature          
 findings  

 Discussion on the protocol for the trial and next steps  

Huseyin Naci & 
Maximilian Salcher 

10.30 – 11.00 Coffee Break  

11.00-13.00   Exploitation Seminar 

 Outcome of the exploitation questionnaires 

 Presentation of the expected exploitable results per partner 

 Discussion on possible joint initiatives 

Edwin Morley-Fletcher 
All 

13.00 – 14.00 Lunch Break  

Afternoon Session 

14.00 – 16.00   Presentation by each WP and discussion 

 Work performed 

 Main issues 

 Deliverables to be submitted 

 Preliminary statement for the half-yearly report 

 Next steps 
 
 

WPs’ leaders 

16.00 - 16.15  Forthcoming dissemination activities and organisation of the first   
 dissemination event 
 

Mirko De Maldè 

16.15 – 16.30 Coffee break  

16.30-16.45 Plan for the next six months and scheduling 

 Picking a date and location for the 2nd Yearly Meeting 

 Wrap Up and end of the meeting 

Edwin Morley-Fletcher 
All 

 

 

 


