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Section 1 — Project objectives and major achievemenduring the
reporting period

1.1 - Overview of General Project Objectives

Healthcare is more and more relying on evidencedasedicine delivered by

multi-disciplinary, multiparty healthcare teams anpatient-centered approach,
which is aimed at providing more effective, perdiaeal health care management.
The provision of specialized care regimes depemndhe optimization abilities of

care professionals to apply the necessary meditaliledge by also integrating
the reading of diagnostic test results, medicatiavailability and responses to
past treatments. This can be a particularly bumimestask; further delivering

patient care with the efficacy, consistency anetyathat the full range of current
knowledge could now support, may be beyond thetah@megration capabilities

for unaided healthcare professionals.

To cope with these difficulties, a number of ICTusions are being developed for
aiding care operators in both relieving and makimgre effective and reliable
their work and, at the same time, delivering camegmams able to satisfy the
evolving healthcare needs of a patient in the oomwitin of care.

E-Health is commonly considered to encompass theadorbrand of ICT

applications in supporting health care needs, dioly Electronic Health Record
(EHR), health information portals and patient empownent, remote patient
monitoring (telecare or telemonitoring) and telemee, medical imaging and
sensing with new modalities, Clinical Decision SogipSystems (CDSS) and
individual care, computer-assisted procedures ardaV surgery. Most of these
applications require the advanced and interoperablegration of several

healthcare centres, structures and functionaliusch are distributed over broad
environments. Service oriented technologies offemaaluable aid to cope with
these aspects, especially Web Services, since basethe most successful
information dissemination and sharing apparatusxistence — the World Wide
Web.

Within the HEARTFAID project, starting from all thebove mentioned
considerations, an integrated platform of servicas been developed for aiding
clinicians, care operators and patients themsdlvabe long-term clinical and
follow-up care processes of Chronic Heart Fail@EF).

CHF is becoming one of the most remarkable globedlth problems for
prevalence and morbidity, with a strong impactamts of social and economic
effects. For example, according to the Europeane8oof Cardiology, at least 10
millions of patients have heart failure. About 7&"¥othe total patients have at
least two hospital admissions per year. The impracither western developed
countries is similar. Similarly, according to WH@) developing countries,
cardiovascular diseases will become the leadingecafl death by 2010, and, due
to an increase in the survival rate after heaecl# or strokes, the incidence of
CHF will probably raise as well.
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So far, several research projects have addressegrtiblem of CHF patients’
management, by developing automated guidelinesemgst decision support
systems, or machine learning methods for autonditeghosis or prognosis.

A key issue of an effective management of CHF p#iés their follow-up, which
requires a continuous feedback to assess the fsatahmical conditions. In the
clinical practice, this need is translated in aesef very expensive meetings
between physicians and patients. Telemonitorinthefrelevant vital and clinical
parameters can help health providers to developnaehmonitoring program for
CHF patients, with a great saving of resources attter service for them. In
particular, the continuous monitoring of patierdgjns and symptoms can help
addressing the problem of early detecting theirsening and, then, prevent acute
events such as decompensation. Decompensatios tefére heavy exacerbation
of symptoms, such as dyspnea, venous engorgemedtpamonary edema,
which requires a prompt hospitalization to re-essabadequate perfusion and
oxygen delivery to end organs by adequate therapteatments.

Patients’ telemonitoring is one of the main sersvicd HEARTFAID Platform
(HFP) and consists in the collection and processigdata acquired with
personalized medical devices in a homecare envieohm

Services provided by HFP are aimed at assisting §telikeholders in their routine
workflows and to provide an optimal management &f phitients, by exploiting
the most advanced technologies, compliant to medtandards, advanced
instruments for diagnostic data processing, andifsignt and up-to-date
knowledge, suitably formalized.

In terms of scientific and technological advand¢#SP differs from other research

projects since is specifically characterized byftil®wing innovations:

* integration of biomedical data, relevant to the i@ddomain, of different
structure and complexity and coming from differant several sources;

* integration of several approaches for coding thevest medical knowledge
and extract new knowledge: a knowledge based appra@eductive
knowledge) for coding the clinical guidelines ahe clinical best practice; a
data mining approach (inductive knowledge) for asting new knowledge
from the practical clinical experience represertgduitable sets of cases;

* medical decision support level, characterized bcfionalities regarding all
the clinical management of HF patient: diagnosieyesty assessment,
prognosis, therapy planning.

HFP consists of six main technological componeriie @ provide the core
platform services, i.e., patients’ data storage arahagement, homecare data
collection with connected alerting service, datalgsis and interpretation, clinical
decision-making support.

More precisely, as shown in Fig. 1, there are:

e a Patients Repository, which is a web-based Electr@atient Record for
insertion, editing, storage and management of patieclated demographic
and clinical data,;
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* a Telemonitoring System, which handles the storagd monitoring of
observational data acquired by means of homecasergginfrastructure;

* an Alarm & Alert System, which is in charge of wiaignthe responsible care
givers about worsening of patients’ conditions whdatected by the
interpretation of telemonitored parameters;

» Signal & Image Analysis Toolkits, which consist mithods developed for
semi-automated analysis of diagnostic signals, €GG, and images, e.g.,
echocardiographic or magnetic resonance images;

* a Clinical Decision Support System, which is a kiemlge base system
developed for aiding the main decisional processeSHF stakeholders by
interpreting patients’ data, tuning some platformervges (e.g.,
telemonitoring) and providing pertinent suggestjons

* a Web-based User Interface, which provides thesactee all the services of
the platform.

All these components are integrated by means oEwmterprise Service Bus
(ESB), which serves for a loosely coupled, highistributed and, thus, highly
scalable integration network.

TELEMONITORING ALARM &

SYSTEM

Adapter

1Y
v

Aa’;éit'ar

CLINICAL SIGNAL &
DECISION IMAGE

SUPPORT ANALYSIS
SYSTEM TOOLKITS

Fig. 1 HEARTFAID Platform and its main components

An ESB is the core component of a standards-bastegration structure that
combines messaging, web services, data transfamaind intelligent routing,
and coordinate the interaction of a significant bemof diverse applications,
across extended enterprises, with transactioneadjiity.

The routing and transformation mechanisms implaeteby the ESB are highly
configurable also remotely. Moreover, a big variai different protocols
including their secure implementations has beend use face different
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heterogeneous entities that are able, in this wagutomatically and dynamically
connect to the ESB without requiring necessariyaxy software.

All the platform components communicate among eattfter by exchanging

messages on the ESB. This way, thanks to the EBBeg of message routing
and transformation, the burden of implementing égheemmunications at the
component level is relieved. Suitable Adapters {3gel) have been included for
plugging the application modules to the ESB. Thapped applications are thus
able to loosely interconnect and communicate whith ather modules through a
message-passing infrastructure based on the ESB.

ESB has been devised by designing and configuhegirtteractions among the
application modules, the data transformations,ityuaf service, synchronization,

workflow specification, life-cycle management and en, for granting the

implementation of the services that want to be sgdat global platform level.

1.2 - Third Reporting Period (Months 25-39)

Project Objectives for the Reporting Period

As far as the scientific and technical objectivad activities are concerned, the

third reporting period (months 25-39) of the HEARNIB project has been

mainly characterized by:

« final integration and tuning of the prototypal cgofation of the several
components of the platform;

» clinical testing and validation of the final progpes.

In particular, the scientific and technical objee8 have strongly concerned the
following WPs:

+ Fulfilment of patient’s data collection (WP2).

+ Final refinement of prototypal configuration of thateroperability

middleware infrastructure (WP3).

+ Final refinement of the Knowledge Base and protatygnfiguration of
inference models by the application of KDD meth(a4>4).
Final prototypal configuration of signal and imagecessing tools and
clinical decision support services (WP5).
Final prototypal configuration of the end-user wesed platform of
services (WP6).
+ Deployment of the platform services at the clinsiéés for clinical testing

and validation (WP7).

4+ Dissemination and definition of exploitation of tbarrent results (WP8).

-

Recommendations from the 2° Periodic Report and igity of the Reporting
Period

The second periodic project evaluation from theiserg, pointed out the

following recommendations and minor modificatiorighe project activities:
1. To focus more on end-users (patients, medical psafaals and health
care providers) in order to demonstrate the pralctapplicability on

EU STREP - Specific Targeted Research or Innovadtiofect




%¢<) HEARTFAID
784D

patients at home and on the move, as well as aliféasibility. In order to
be successful, home monitoring as an innovativeiambrtant modality,
should be demonstrated on elderly heart failurespts.

2. Regarding exploitation, it is important to defindav the HEARTFAID
result to be exploited is; not exploitation pertpar work, but rather
exploitation on project-basis. The project is now the phase of
implementing a HEARTFAID system, but should alsonsider the
development of the HEARTFAID services.

3. Concerning evaluation, realistic clinical and hooage scenarios need to
be developed and the system should be evaluatédese contexts to
collect feedback on the validity, usefulness andhbigy of the
HEARTFAID services and the developed and applieoMitedge sources
(Heart Failure ontology). Sufficient sets of cliaicdata are needed to
demonstrate the practical usefulness of the progsetlts.

4. Openness with the health care environments andiatdnnterfaces with
legacy systems are important: open interfaces ef HEARTFAID
platform to existing Electronic Health Records atevices in Europe are
required.

During the reporting period, the above recommendathave been fully taken up
by the HEARTFAID consortium. In fact:

1. End-user applications and services have been Zewhland prototipally
implemented as described in the Deliverable D3&rifigendliness and
easy accessibility have been the basic criteriardoty to which the
HEARTFAID web-portal has been developed. Moreovar,specific
interface tool (Nurse@Home) has been developedtedesand
demonstrated for the data acquisition and the supggatient at home
and on the move. These functionalities will be egieely demonstrated
during the final review meeting.

2. In the Deliverable D46, exploitation strategiesyided on project-basis,
have been highlighted. Moreover, in the DeliverabR8, by presenting
new models of health care delivery, the suitablebesiding of
HEARTFAID platform functionalities within innovatescare programme,
in order to delivery advanced services, has beepgsed.

3. In the Deliverable D45, clinical and home care sc@s, clinical testing
protocol and relevant validation results have beelely reported.

4. Interoperability strategies have been developed agoatotypal
implemented as described by Deliverable D28. Theraperability
strategies have been mainly devised in order taagiee an effective
deployment of the HEARTFAID platform within exisgnhealth care
environments, by assuring interoperability of segsi and platform
components.

On this basis, the overall scientific and technaxivities, carried out during the
reporting period, can be summarized as follows:
4+ Completion of the data collection (WP2).
+ Final development and prototypal implementation“Nlurse@Home”,
specific tool for data acquisition and transmissiithin home care
environments (WP2).
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+ Final refinement of the middleware infrastructuoe flata integration and
management and systems and services interopeydlviR 3).

+« Final refinement and testing of the Medical KnovgedBase, by
exploiting the clinical best practice and guidesirfevVP4).

+ Development, implementation and testing of the Mdkese, by defining
suitable decision making models extracted fromkihewledge discovery
activities (WP4).

+ Prototypal implementation and testing of the Chlhi®ecision Support
System (WP5).

+ Prototypal implementation and testing of the Sighaalysis Toolkit and
the Image Analysis Toolkit (WP5).

+ Prototypal implementation and testing of the HeadlthVeb Portal for the
end-user interaction functionalities (WP6).

+ Dissemination activities mainly based on the pwian of scientific and
technical papers, participation to internationaifecences, organization of
horizontal activities involving other EU FP6 and 7Brojects, and
definition of exploitation strategies (WP8).

It is worth while to emphasize that the overallhatecture of HFP was designed
and developed after a careful analysis of the diverablems to be faced and the
expectations of the medical and patient userspalticular, complete use cases
were defined for guiding the prototypal developmeuntivity, by considering
many of the integrated services of the platform.

Most Important Problems during the period and contive actions undertaken

The third period of the project has been mainlyratierized by the request of
contract amendment aiming at extending the progectation of further three
months. This postponed the final date of the ptajacApril 34", 2009.

As already reported on the Second Periodic Repiuet,activities of WP3 have

been completed with some delay (two months) witipeet to the GANTT of the

project. This has been mainly caused by the dewsdop of further technical

extensions concerning the adoption of suitabledstats and protocols for the
integration of external modules into the prototypesl for the exchange of data
among the several components of the Heartfaidglatf

As consequences, the deployment of the developstbph services within the
clinical sites for testing and validation (WP7 waities) has undergone a short
delay (about three months).

Hence, with the aim to allow the fulfilment of tlaetivities of “WP7 — Testing
and Validation” and, more specifically, the demoatsbn activities concerning
the task “T7.2 — Clinical Validation”, an extensiohthree months of duration of
the Heartfaid project has been allowed.

10
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Section 2 — Workpackage Progress of the Period

WP2 — BIOMEDICAL DATA
IDENTIFICATION AND COLLECTION

WORK PACKAGE: 2

TITLE: BIOMEDICAL DATA IDENTIFICATION AND COLLECTIO N

START DATE: MONTH 3

WORK PACKAGE LEADER: VMWS

PARTNERS INVOLVED: UNICAL , UNICZ, UNIMIB, JUMC , ®BRTHNET , SYNAP,
AUXOL

OBJECTIVES AND ACHIEVEMENTS OF THE TASKS DUE IN THE PERIOD

TASKS AND ACHIEVEMENTS | ACTIVITIES

OBJECTIVES
T2.3- Data The data collection| During this period, the clinical partners continute
Collection has been homecare and healthcare data collection at altlihial

completed inline | sites.
with the work plan.| The clinical partners have collected data in stedidad
manner both in clinical environment (using the hiasp
equipment and importing information into eCRF) and
home settings (using telemedicine technologies |and
comsumer healthcare devices).
The collected data were used:
a) Inthe knowledge discovery approach (WP4)
b) In order to perform the final testing of the
HEARTFAID platform
Furthermore, the clinical partners in the scopedafa
collection suggested the patient recruitment imbame
and healthcare scenarios.
The data collection has been completed inline \iligh
DoW.

STATUS OF DELIVERABLES AND MILESTONES OF THE PERIOD

DELIVERABLE COMMENTS
D35- Summary on Data The deliverable (due date Month 28) was collectivel
Collection composed by the partners participating in T2.3 sutaimitted

on time. It includes a summary of the activitiesriea out by
the clinical partners during the execution of T2.3

Description of the activities of the year

The activities of WP2 during thé“3/ear of HEARTFAID project were related to the
collection of the relevant biomedical data in &k tidentified environments. These
activities are presented in the following paragsaph

T2.3.1 Homecare Data Collection

For homecare environment UNICZ has collected, igraup of 51 patients the
following parameters in a standardized manner:ofigsblood pressure, heart rate,
respiratory rate, % of body water and weight, bogipperature, in order to achieve

11
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an early diagnosis of heart failure decompensasonas indicated in deliverable 5.
The collection of these data was performed everg tmeeks during the data
collection period and has been completed. The datiee used in the knowledge
discovery approach in WP4.

Both UNIMIB and AUXOL have performed data collectidrom patients with
chronic heart failure by considering patients neférto their CHF clinic or those seen
in the emergency service setting for acute decosgigm. After obtaining their
recompensation, some of these patients were intdludea remote monitoring
program through telemedicine facilities with thenaof increasing the information
necessary to build a platform able to assist indiagnosis of CHF and at identifying
early decompensation symptoms. The collection e$e¢hdata was used in both the
definition of the platform of services and the depenent of the decision support
engine (data obtained daily from 30 patients fodowup at home through
telemonitoring technologies over 12 months havenbeansidered to develop the
decision support system).

Data collected in the Home environment includeddigsblood pressure, heart rate,
respiratory rate, body weight, urine output andcgmesymptoms, all parameters
known to be useful to achieve an early diagnosikeairt failure decompensation, as
indicated in deliverable 5. The MagIC vest has &sen used to collect additional
data on the move also during physical exercise ogyckbergometer. UNIMIB and
AUXOL have also performed research activities idesrto improve this system of
wearable sensors aimed at collecting data on E@&d(thus heart rate), physical
activity and respiratory frequency in subjects nam@id on the move. Further
progress has also been made in the attempt tobtter solutions for wireless
communication between such a homecare device Xfomple Bluetooth technology)
and for remote data transmission (e.g. through BD#martphone devices)

JUMC have performed a daily collection of clinical paeters in another group of

patients which might be of particular importance @F decompensation prediction

in home setting. Every day patients were collecting standardized manner,

according to questionnaires, the data includingodlpressure values, heart rate,
weight, respiratory frequency, changes in CHF symgstand treatment.

During the collection of data, there was a contimi@ollaboration between the
clinical partners (UNIMIB, AUXOL, UNICZ and JUMC)ra the technical partners
that have developed the data acquisition and tressgon infrastructure (VMWS,

FORTH, FORTHNET and SYNAPSIS) who provided contimsiqguidance to the

clinical partners in order to utilise the developm@thods and tools in the most
efficient way.

The patient recruitment (for monitoring both in tHespital Environment and the
home/on-the-move environment) was also suggestedhéyclinical partners. It
included at least 7 patients in each center (tataiber: at least 21 patients from the 3
centers UNICZ, UNIMIB/AUXOL, JUMC). The criterionof the selection of the
patients is the CHF severity which has to rangsmfldYHA class Il and NYHA class
[ll. Data collection in the Home setting was sudgdsto be done either by using
“Manual” acquisition procedures, or “Automatic” agsjtion devices (using
communication enabled Medical Devices). These parars should be collected
from patients’ home making use of methods availablthe various clinical centers.
The patients should be followed-up for 3 monthsghwhe aim of comparing the
indications on management provided by the platfaith the decision spontaneously
taken by the physicians in charge.

12
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T2.3.2 Healthcare Data Collection

In this period UNICZhas collected clinical data from CHF patients andlized the
data collection in the Hospital setting by the esfdthe reporting period. Some
patients are historical patients, already followedur heart failure ambulatory; other
patients have a recent diagnosis of heart faiMfeen in a new patient, referred to
UNICZ Cardiovascular Disease Unit, the diagnosibexrt failure is confirmed, this
patient is enrolled inHeartfaid project. The data of this population hawen
introduced in a database that contains all avaldist of biomedical signs and
symptoms, list of parameters of selected tests soEtectrocardiogram, Holter
electrocardiography, Chest X-ray, Echocardiograg@iinical chemistry, and so on,
that are useful for heart failure domain. All thedata have been filled also in
electronic CRF (eCRF), both basal assessments dditioaal clinical visits. The
clinical assessment in these patients was perfoenedy one-two months and also
earlier if clinical conditions are worsening. Fwtmore, every new change in
clinical condition is reported in database.

By the end of the reporting period, UNICZ had aaBlase with data from 103 patients
with heart failure diagnosis. In addition, they bBaprovided the storage of digital
ECG files in SCP format, at the end of the repgrtyeriod they had more than 44
ECGs stored. Regarding the storage of echocargibgramages in DICOM format,
by the end of the reporting period they had moaa tB2 echocardiograms stored.

In the Hospital setting, the data from enrolled Qptffients have been introduced by
UNIMIB/AUXOL in a database of the CHF clinic conténg the biomedical signs
and symptoms, and parameters of selected testsasu@hlectrocardiogram, Holter
electrocardiography, Chest X-ray, Echocardiograpbynical chemistry, Thoracic
Impedance. Data have been obtained both from laasalssments (initial visits) and
additional clinical visits. Furthermore, in the rfta of CHF patient management,
UNIMIB and AUXOL have combined data obtained ddrym patients followed up
at home through telemonitoring technologies, wighiadobtained in the CHF clinic.
This has been done to in the perspective of thal tiesting of the HEARTFAID
platform.

JUMC according to the project schedule officially wag participating in task T2.3
of WP 2 concerning data collection and all activitygs performed as JUMC internal
contribution. In collaboration with other clinicahd technical partners JUMC have
worked collecting the biomedical data from patienith congestive heart failure
(CHF) according to the electronic Case Report H@@RF). The prototype of eCRF
application was deployed at a JUMC's server and a@®ssible for registered
clinical and technical partners on the Internete BCRF contained the patients’ data
being crucial for HF diagnosis, management, treatra@d assessing the prognosis.
These are including the patients’ anamnesis, palysixamination of CHF patients
and results of additional tests taken mostly froavicks, which cannot be, in the
actual hospital premises, automatically integratetth the platform. The following
results of tests were collected: cardiopulmonargrege test, echocardiography
(stored also in the DICOM format), chest X-Ray,ufes of laboratory tests, 24 h
ECG monitoring, and quality of life questionnaireaor some cases tests important
for further research development (continuous namsiwe blood-pressure
monitoring). By the end of the reporting period mdhan 50 cases have been
enrolled from JUMC site and the appropriate formskfaseline and follow-up visits
for these patients have been fulfilled.

Finally for a selected group of patients also dydguiestionnaire including the basal
parameters (clinical symptoms, treatment, weigaspiratory rate, blood pressure,

13
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heart rate) have been performed. It was the padUNIC own contribution as
according to DoW JUMC is not included in the tasggarding data collection

The summary of data collection activities was régebrin D35 “Summary on Data
Collection Activities” (submitted on time on Mont®8), which was collectively
composed by the partners participating in T2.3 urtde supervision of VMWS as

WP leader

14
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WP3 - MIDDLEWARE,
INTEROPERABILITY AND INTEGRATION

WORK PACKAGE: 3

TITLE: MIDDLEWARE,INTEROPERABILITY AND INTEGRATION

START DATE: MONTH 2

WORK PACKAGE LEADER: SYNAPSIS

PARTNERS INVOLVED: VMWS, FORTHNET, CNR, FORTH

OBJECTIVES AND ACHIEVEMENTS OF THE TASKS DUE IN THE PERIOD

’;P() HEARTFAID
7FATD

TASKS AND
OBJECTIVES

ACHIEVEMENTS

ACTIVITIES

T34-
Interoperability
Middleware

The activities of Task T3.4, starte

at month M8, have been
successfully completed during th
reporting period. Although from
the Gantt of the Project it was

expected this task to be complete

within the last reporting period,

the activities have been conclude

with a slight delay of two months

on the timetable, in order to set y

an adequate DEMO for the seco
year review, held in Milan on
April 2008.

Thanks to the recommendations
provided by the Clinical Partners
during the validation phase, the
results have been successfully
implemented in real settings with
enthusiastically good results.

dAccording to the outcomes of Subtask
T3.3.2, the Interoperability Middleware
earchitecture has been definitely refined.
Some troubles have been encountered
while integrating the different services
zchvailable from the external/pre-existing

chave successfully been overcome within
the review meeting, thus achieving the

naf the platform to integrate and dialogue
with new external module adopting
IHE/HL7 communication standards.

Moreover, according to the suggestions
provided by the clinical partners after the
validation phase started, it was necessar
implement further improvements and

developed.

modules into the platform. These problen

pexpected results of openness and versati

modification to the preliminary prototyped

ns

lity

y to

STATUS OF DELIVERABLES AND MILESTONES OF THE PERIOD

COMMENTS

Milestone| Title

M.S.3.3

Middleware prototype

months.

Successfully achiewdth a slight delay of two

Description of the activities
During the reporting period, the activities of taBk 4, stated at month M8, have
been successfully completed with enthusiasticatlpdyresults. The progress of
the work carried out is described in the followayagraph.

T3.4: Interoperability Middleware
As reported in the DoW, the Interoperability Middkre is responsible of
guaranteeing a seamless integration among the serd-services of the
HEARTFAID Platform. The activities of this task,asied at month M8, have
been successfully completed during the reportingpgeavith a slight delay of two
months from the expected deadline.
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After having adopted the methods and technologescted in the previous
period as suitable for the purposes of the HEARTFAtoject, such abMessage
Oriented Middleware Service Oriented ApplicationEnterprise Portalsand
Enterprise Service Busthe main components of the platform have been
successfully integrated:

1. TheAml-platform (Ambient Intelligence Platform)

TheeCRF (electronic Case report Form)

ThegroupSMS

The CDSS(Clinical Decision support System)

An image analysis and archiving toolkit based an@hCOM standard.

S

All these module are interacting on the basis eingle Master Patient Indexo
guarantee the unique identification of the patieat®ocumental Repositorio
store the reports produced within the platfornMieta-data Registryo locate the
available resources, @rchestration servicéo control the workflows within the
plattorm and the Heartfaid Enterprise Portalto integrate the different
functionalities and exhibit them to the final usen friendly fashion.

Some troubles have been encountered in integrétmgxternal eCRF, that is a
Cardiovascular Medical Record developed in theedmf the HEARTFAID but
independently from the HFP itself.

The eCRF represents the Health Information Systd#rashealthcare structure in a
real context and it has been used to demonstratietkibility and the openness of
the platform. In fact, we have successfully proviat all the clinical or
demographic data needed by the different moduleshef platform, can be
accessed and retrieved from an external moduleatthgpts standard interaction
mechanisms (such as IHE profiles and HL7 messagébput the need to
implement any specific integration module or mecsran

Therefore, the HFP is able to retrieve the needénmation on behalf of the
modules that perform a request of data. In otherdsjothe modules of the
platform don’'t even need to know where the datstased, whether it is located
inside or outside the platform, or if specific ceatlals are needed to access them;
on the contrary, each module can perform a recqpfafdta directly to the platform
that, using its orchestration services and dataagement modules, is able to
retrieve the needed information in a completelpgparent way for the requesting
module.
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WP 4 — KNOWLEDGE REPRESENTATION,
DISCOVERY AND MANAGEMENT

WORK PACKAGE: 4

TITLE: KNOWLEDGE, REPRESENTATION, DISCOVERY AND MAN AGEMENT

START DATE: MONTH 8

WORK PACKAGE LEADER: RBI

PARTNERS INVOLVED: UNICAL , SYNAP , CNR, FORTH

OBJECTIVES AND ACHIEVEMENTS OF THE TASKS DUE IN THE PERIOD

TASKS AND ACHIEVEMENTS ACTIVITIES

OBJECTIVES
T4.3- a) analysis of HF | a) formalization of the procedures for the transfation
Implementation | patients' data of data sequences into the form appropriate |for
of knowledge sequences collectedknowledge discovery tasks and its implementationeah
discovery in by the platform patient data
database b) along and a b) comparative analysis of the methodology for the
processes short report about | selection of most relevant attributes
analysis of ¢) implementation of the techniques for the vimadion
retrospective HF | of knowledge discovery results
patient data d) integration and critical evaluation of variowssults
collected by related to the ANMCO data sets into a single report
ANMCO prepared for publication
c) dissemination of| e) testing of the developed methodology for subgrpu
the results discovery and selection of most relevant attribubes

large real life domains
f) preparation and submission of three journal papad
four conference papers

Description of the activities of the year

« WP Objectives and starting point of work at beginmng of reporting
period

In the previous period we have defined and perfdriata preparation and data
transformation tasks including data understanddega cleansing, and handling
unknown values. In parallel we have prepared astedeknowledge discovery
methodologies like Support Vector Machines, Subgrbiscovery rule learning,
survival analysis, and Random Forest recognizeapasopriate for the available
datasets. The experiments have been performedandsults reported in D29.

The objective of the work that has remained fortthel year has been to compare
the performances of different KD methodologies eal HF patient data in order
to define optimal approaches for the platform tasksally, we had to try to
integrate the elicited knowledge into the knowleddgse and to start using it in
decision support services. Dissemination of thaltefias been a constant task.

* Progress towards objectives

The work has been done in parallel on three tratks.first concentrated on the
formalization of the procedures for the transfororaif data sequences into the
form appropriate for knowledge discovery tasks @admplementation on real

patient data. For this task we started from the idBthodology for analysis of

short data sequences described in D29. After theded on the approach for
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accessing eCRF data developed for the decisiorosugpplication in the hospital

setting, we have implemented data extraction fat patient data available till

October 2008. The resulting data set included médion about 38 HF patients
collected by UNICZ having in total 106 visits. Omg data we have performed a
series of experiments including NYHA class progapsiorsening, improvement,

and change in therapy modelling. The experimente ligeen repeated for the
differential and the flattening approach for sediardata transformation. The

results demonstrated applicability of the proposedthodology but medical

evaluation of the results pointed out significaeficdlencies caused mainly by the
restricted size and bias of the available data3det.work has been done by RBI,
UNICZ, JUMC, and in consultations with external edv Dr. G. Krstacic.

The second track worked on the comparative analgsithe methodology
reported in D29 and on its testing on retrospeadtigt®, including large medical
data sets outside the domain of HF (brain strokemmography). The work
concentrated on the methodology for selecting maleivant attributes that can be
obtained by combination of different machine leagnapproaches and on testing
the contrast set and subgroup discovery technidAgditionally, in the previous
period we encountered the problem of the visuatinadf the KD results and we
tried to improve this segment. This is known asaltproblem and a problem of
constant research in the KD community. Our goalldesen practical development
and implementation of techniques which could begrdted into the online KD
service. The work resulted in three approachesapeepfor inclusion into the KD
service. The work has been done by RBI and UNICAL.

The most of the effort has been invested in thgedmnation of the results. This is
mainly due to the fact that the results obtaingdtie retrospective data from the
ANMCO repository have been recognized as poteptiadty relevant both for the
project in the sense of integration of the resinits the knowledge base and as a
general result nicely demonstrating, among othetisfasignificant changes in HF
management in the period of 10 years. This stiradlais to practically repeat all
the experiments reported in D29 but now by usingndied data preparation
framework. Stimulated by the comments of medicatngas we have used the
same methodology also for some additional objecttions. At first the results
have been integrated into a long report (aboutdgep) that has been recognized
as inappropriate for dissemination. After that arsdr version on 9 pages has
been prepared which is now used as a basis fong/piapers after obtaining the
explicit permission by ANMCO organization. In pdehlwe have prepared three
journal papers (one already published) and foufezence papers presenting the
results related with knowledge discovery and kndg&erepresentation activities
on the project. The work has been done by RBI, UNIGFORTH, and UNICZ.

» Deviation from the project work programme

In respect to the Task 4.4 "Ontologies and medicalWwledge representation in
the domain” that ended in Month 18 we had to doesertra work that have not
been foreseen by the description of work. The weals necessary in order to a)
update the HF ontology in respect to the new varsioHF guidelines published
in August 2008, b) prepare the ontology and thateel documentation describing
its usage in the form that it can be used by ofinejects, c) improve procedural
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part of the knowledge base in accordance with naogecomments obtained in
the decision support service testing phase, andntgrate the knowledge
discovery results into the knowledge base. Thesestaurned out as very relevant
for the complete project and for the performancéhefplatform. They present a
significant deviation from the plan. The reasont ttieese tasks had not been
included in the original plan is that during theposal preparation phase we have
not been aware of the significance of the HF ompl@nd the procedural
knowledge for the platform and for other related gdjects, and the impact that
KD results will have on the knowledge base. Nows itlear that the knowledge
base requires constant maintenance and adjustmedated with the changes in
the health care workflow and with the changes eftibst medical practice.

Concretely, we have prepared a completely new aersf the HF ontology that
includes all relevant terms added by the guidelioésEuropean Society of
Cardiology published on August 30, 2008. The ormgplois on line at
http://lis.irb.hr/heartfaid/ontology/. Additiongll we have prepared a
dissemination package that besides the ontologthenOWL format includes
description of the ontology construction concepig #és concrete implementation,
installation instructions, and a set of four papeaescribing its application and
underlying theory. The stimulation for this workshiaeen the request from the EU
FP7 project HeartCycle project for this ontologyheTwork has been done by
RBI.

The experimental evaluation of the platform andsésvices in the third year

demonstrated significant deficiencies of the knagke mainly in the respect of
the application of the procedural knowledge on rpatient data and the

integration of the procedural knowledge with theisien support service. The
relevant problems have been estimation of the NYe&ldss when it is not

explicitly specified from the patient's symptomsgaisition and reasoning based
on the last available patient data from the eCRfandless in which visit they

have been collected and recorded, and reasoningt alstual medication doses
(not only the fact that some medication is takdrije last modification means
introduction of suggestions that some medicatiosedran increase, introduction
of warning when the dose is too high, and warnihggo or more medications of

the same type are used. Additionally, based oméve HF guidelines that stress
the significance of BNP values for the diagnosid astimation of the status of
HF patients a few related rules have been intradluEeally, the results of the

knowledge discovery process integrated into theeh®everity scale and the
significance of the hemoglobin as a prognostic ip@tar have been included into
the knowledge base. The work has been done by RBI.
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WP 5 — DATA PROCESSING AND
DECISION SUPPORT SERVICES

WORK PACKAGE: 5

TITLE: DATA PROCESSING AND DECISION SUPPORT DEVICES

START DATE: MONTH 5

WORK PACKAGE LEADER: CNR

PARTNERS INVOLVED: UNICAL, SYNAPSIS, FORTH, RBI

OBJECTIVES AND ACHIEVEMENTS OF THE TASKS DUE IN THE PERIOD

TASKS AND ACHIEVEMENTS | ACTIVITIES

OBJECTIVES
T5.4- Prototype of The activity concentrated on the implementation| of
Implementation | HEARTFAID HEARTFAID Clinical Decision Support System

of the Decision | Clinical Decision (CDSS), according to the functional specificaticarsl
Support System| Support System the design defined in the previous two years. Tas
required the integration of all the components loé
CDSS architecture, which were developed separatgel
also combining the results of other WPs.
Focus was, hence, given to the development |and
integration of (i) the Knowledge Base and the lafee
Engine, by formalizing and querying different typefs
domain knowledge; (ii) the Model Base and the Model
Manager, for the deployment, integration and quefry
computational models for early detecting patient’s
decompensation; (iii) the Strategy Controller, vihigas
simplified into a switcher.
The development activity was guided by | a
comprehensive use-case and resulted in the Pata
Processing and Decision Support Prototype released
month 30.
For the integration into HEARTFAID Platform, seviefa
Web Services were included into HEARTFAID Web
Portal: (i) CDSS service for the home-care envirentn
(i) CDSS service for the hospital-care environméiii)
the EchoCardioLabSystem — a Web-based application
for the management of echocardiography workflows.
In particular, for the realization of tHechoCardioLab
thefollowing specific activities have been carried:out
« Design and development of a parameters DB
dedicated to echocardiography and standard-
compliant adapters for its deployment
« Development of a Java-to-OWL hbinder fpr
automatically triggering the CDSS serviges
related to the interpretation Df
echocardiographic findings.
« Porting of the image processing algorithms for
the segmentation of echocardiographic images
and the estimation of left ventricular volumes
from Matlab environment to Java
e Integration of the Java image processjng
methods into the DICOM-compliant Web-
Viewer Application
e Integration of the services provided by the
CDSS and the Image Web-Viewer Applicatipn
in the EchoCardioLaband final integration intd
the HEARTFAID Web Portal
* Testing of direct DICOM-compliant transfer of

<K
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echocardiographic image studies from the Viyid
7 Pro echo device installed at UNICZ to the
HEARTFAID Image Archive
e Testing of direct parameters export
functionalities of the Vivid 7 Pro echo device
installed in UNICZ and development of |a
custom C# program to solve communication
lacks of the echo device

STATUS OF DELIVERABLES AND MILESTONES OF THE PERIOD

DELIVERABLE COMMENTS
D36- Heartfaid Decision Support D36, submitted on September ™.2008, summarized the
System Prototype activity carried out within Task 5.4 to develop HEARFAID

CDSS. starting from the functional specification dan
architectural design of the previous years, theudwmnt
mainly focuses on the implementation of each coraptmof
the CDSS architecture and their integration int® $ystem,
and on the integration of the CDSS itself withie thverall
HEARTFAID platform (integration that has been reat
mainly by means of the HEARTFAID Web Portal)

MS 5.2- Data processing and All the CDSS functionalities were implemented as bNe
decision support system prototypeServices and integrated according to the requirésneh a
comprehensive usecase. This resulted in the Dakzepsing
and decision support system prototype releasedamm30.

Description of the activities of the year

« WP Objectives and starting point of work at begining of reporting
period

During the first two years of the project, the riegments and the functional
specifications of HEARTFAID CDSS were carefully oheid, as summarized in
Deliverable D15 Functional Specifications of Data Processing andciBien
Support Servicés Such a design was based on a deep investigatioGHF
stakeholders’ needs and expectations which resuttead detailed list of CDSS
functional requirements; while an accurate analydithe methodological and
technological foundations resulted in the detaildefinition of the CDSS
functional specifications. The CDSS was, then, sEdi by integrating, in
functionally advanced settings:

a) deductive knowledge, elicited from guidelines anetlimal experts;

b) inductive knowledge, extracted by data mining teghes applied to
significant sets of data;

c) computational methods for the analysis and intéapicn of diagnostic
data (i.e., ECG signals and Echocardiographic image

This required the collection of some results of #deéivities carried out in other
Tasks or WPs of the project. In particular, thewtgite knowledge base has been
formalized in WP4 and a precise description of dtent can be found in
Deliverable D22 Ontologies and Knowledge Representdtidnductive models
resulted from the activity of knowledge discovendahas been described more
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precisely in Deliverable D29. Methods and algorishrfor processing and
analyzing diagnostic ECG and Echo images were dpedl in Task 5.2 and
detailed in Deliverable D30Models and Methods for Signals and Images
Processing

* Progress towards objectives (tasks worked on and kievements made
with reference to planned objectives, identify comtictors involved)

The implementation activity of the CDSS Prototypaloived largely the
guidelines reported and discussed in Deliverablés.Dih some cases slight
deviations from the planned activities seemed coieve or necessary. All such
cases have been well documented, motivated andsdisd in Deliverable D36.
The functional characteristics of the architectuaiowed a distributed
implementation activity which concentrated on eatmponent of the CDSS
separately. Semantic Web Technologies (SWT) hawn hesed as the most
advanced tools for formalizing, re-using and shgnnmedical knowledge, and
reasoning on it; while a service oriented approhes been adopted for the
integration and easy access to a number of furalitees. A detailed list of the
tools selected is reported in Deliverable D36.

The development of th&nowledge Baseequired the formalization of the
different kinds of knowledge and medical informatihich resulted in three
structural components

Domain descriptionwhich contains and defines all terms from the diom

of heart failure in the form of an OWL (Ontology Wed.anguage)
ontology;

Procedural knowledgewhich describes decisions to be made according to
patient’s current state;

Factual knowledgewhich consists in active patient’s data, gathdreth

the health information system (patient database&) @mom the feature
extraction facilities (signals and images).

In order to test the quality of the developed kremgle base and in order to enable
integration of the knowledge base into the decisapport system, th€losed
World OWL Syntax Interpretevas developed and integrated into the Protégé tool
by RBI. The content of the knowledge base was tnghty described in the
deliverable D22 Ontologies and knowledge representation

The Model Basewas conceived for maintaining and organizing thengutational
reasoning models derived from the Knowledge DisopyKD) activities and the
methods developed for processing diagnostic sigaald images. The KD
concentrated on two main problems, really importarthe management of CHF
patients:

prognosis stratification
early detection of patient’s decompensation.

The ANMCO (theltalian National Association of Cardiologigtdataset was used
for developing predictive models aimed at the eatidun of patient prognosis
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after the first visit. The dataset was composedao$et of patients’ records
collected during the first visit or immediately bed/after it. Modern machine
learning classification techniques combined wititestof-the-art variable selection
technigues have been adopted and applied as welaadard survival analysis
techniques. Several algorithms have been develdpedcombining features
selection methods an8upport Vector Machine€SVM). The best prognostic
models have been then selected according to thefiormmnmance. A detailed
description of them can be found in Deliverable DRfodels and methods for
knowledge discovety The model for detecting decompensation onset desen
devised by UNICAL by processing a dataset collebigtNICZ for “emulating”,
within the clinical environment, the data acqudsitifrom the home environment,
obviously with some differences. Decision tree aedision list methods have
been firstly selected as methods able to extracbwledge in a form
understandable by domain experts. The relationsaeeid from the data have
been initially assessed by validation techniquex] then the most relevant
models have been evaluated by the experts. Fima#ihods like SVM and Radial
Basis Function networks have been used for esmgdtie predictive accuracy
that may be expected from methods that do not gémdruman interpretable
results. The learning methodologies have been Iyinebmbined with cost
sensitive classification approaches since classeghe dataset are highly
unbalanced. Details can be found in Deliverable .D2%ese methods have been
integrated into a Model Base able to handle anysaet model. This way, any
decision schema extracted through any KD process tanl can be easily
“translated” and used by the HEARTFAID platform.igtwas assured by a
specifically designed and implemented Model Manager

The signal processing methods, developed by FORM&Inly focused on the
analysis of ECG examinations. To this end, algorghfor ECG waveform
modeling, ECG pre-filtering and QRS detection hdween designed and
developed. The method features, in particular, st bleannel selection algorithm
based on a noise rating system. The method hastbetad on MIT database,
giving really satisfactory results and has beewo aldapted to process the ECG
data acquired at the HEARTFAID validation site imt@&hzaro with excellent
results (no real false positive or false negati¥ége porting in C of the algorithm
developed in MATLAB, originally planned for perfoemce and integration
purposes, has been considered unnecessary sinoabée ccheck on both the
available datasets revealed very satisfactory pedoces (sensitivity, Positive
Predictive Value and execution time). In additian, algorithm based on a two-
step Decision Tree was designed and implementedh&identification of the
dominant beats in the recording. The algorithm ste@® on the MIT-BIH
Arrhythmia database — has produced very satisfacesults with both very high
sensitivity and specificity and significant poséimegative predictive values.

The developed algorithms for ECG processing haven bategrated into a
dedicated application, deployed at the clinicassitvhich consists of a graphical
ECG viewer endowed with specific tools like zoond @aliper, so that each ECG
once processed could be displayed (and printedy ahowing the average
dominant beat estimated by the signal processiaghcMuch more details about
the functioning and implementation of all the sigmacessing algorithms can be
found in Deliverable D30.
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Minor adjustments were later performed to the algor for QRS detection,

morphological classification and evaluation of gh@minant beat centroid. The
algorithm was integrated in the hospital gatewagdusn Catanzaro for the
acquisition of ECG coming from the Esaote Archincaddiograph. Each ECG is
processed and the average dominant beat is stor8€CFP-ECG format together
with the raw data and other information. An ECGmee installed on the gateway
allows the cardiologist to view the ECG with theeeage dominant beat and to
perform measurements of amplitudes and intervals on

In addition, part of the work focused on the preoes of the data (ECG and chest
movements) collected from theMaglC Vest (Maglietta Interattiva
Computerizzatp by creating theHeart Rate(HR) series andRespiratory Rate
(RR) series. Technical tests have been performed data set provided by the
Don Gnocchi Foundation. The results have been ptedeat Computers in
Cardiology 2008 in Bologna, Italy. The algorithmavk been integrated in the
Nurse@Home application, being able to create, ftoenincoming data, the HR
and RR time series as well as the average RR, wdrelsent together with the
other measurements to the HEARTFAID data repository

Furthermore, FORTH has been involved in researchvafable selection
algorithms for survival analysis where the timeeteent may be right-censored.
These algorithms are general but particularly irtguar for the analysis of the
ANMCO data and other HEARTFAID related data; thgoathms were directly
inspired from and aim to address the analysis problthat emerged during the
work for D29. The algorithms have been designedimoped and evaluated
against the state-of-the-art in the field on adacgllection of high-dimensional
biomedical datasets; publications are under prépataThis work is a joint
activity with the University of Calabria.

Dealing with diagnostic imaging, the work by CNRsmaainly devoted to the
analysis of chest X-ray and ultrasound (US) imafms extracting relevant
diagnostic parameters. Such modalities are gemetseéd within the routine
clinical practice. More precisely, US image seq@sn@ and 4 chambers views)
were collected from clinical partners and elabatdtg, first of all, segmenting the
left ventricle. A suitable initialization methodrfanactive contouwas obtained
by mimetic criteria. The image processing algorghior the segmentation of the
left ventricle cavity and the estimation of ejeatimaction from echocardiographic
images (described in D30), initially developed e tMATLAB environment,
have been ported to Java through the use of MATLJaBa Builder. Then, the
wrapped image processing methods have been useevedop a Web-based
interface for the analysis of echocardiographicges which has been integrated
in the DICOM-compliant Web-Viewer Application, wiidas been introduced in
the second year of the project and which reliesttn HEARTFAID Image
Archive. The Web-Viewer Application has also beempioved by providing
enhanced support for multi-frames images, whichesgnt the key image format
in echocardiography. Further, the Web-Viewer Apgtilcn has been extended in
order to perform several queries directly by conmupa suitable URL string (in a
way similar to DICOM WADO services). In this wayhet Web-Viewer
Application has been integrated with the other Vifglrfaces available in the
HEARTFAID portal, and in particular with tHechoCardioLabSystem.

24
EU STREP - Specific Targeted Research or Innovadtiofect




%¢<) HEARTFAID
784D

In addition, several connection sessions have peeiormed in order to test the
DICOM transfer between echocardiography devicestatadHEARTFAID Image
Archive. Actually, in collaboration with the climt partners from UNICZ, the
VIVID 7 Pro echo device installed in Catanzaro aswvnable to directly transfer
image studies to the HEARTFAID Image Archive, thmaking superfluous the
use of additional intermediate DICOM clients.

The integration of all the CDSS functionalities hasen performed by CNR
taking into account a realistic scenario defineccamperation with the clinical
partners. It mimics an actual situation which cevée clinical course of a
patient, already enrolled in HEARTFAID platform, @his continuously
telemonitored. This resulted in the CDSS Prototgbeased at month 30.

Later on, for integrating the CDSS into HEARTFAIDafform, a Web Services
approach has been followed and different servicage hbeen included into
HEARTFAID Web Portal:
- CDSS service for the home-care environment, whigisists of:
. the EDCC (Early Detection of Decompensation Cood#) based on
both the Model Base and Ontological approachespdriicular, the
Model Base provides an early prediction of possilblersening,
whereas the Ontological approach assesses, underes$pect, the
current conditions of the patient;
. Minnesota Test (assessment of the NYHA class);
- CDSS service for the hospital-care environment, ctvhconsists of
querying the KB on the data collected during aqudts visit.
- the EchoCardioLabSystem for the application of image analysis masho
to echocardiography and the CDSS interpretatidhefesults.

In particular, theEchoCardioLabwas born with the aim of realizing a more
complete and more useful system, taking into accoime real hospital
environments.

One of these environments is certainly the climcane where clinicians visit
patients; another is the echocardio laboratory whsonographers perform
echocardiographies by using an echo device andenthey can undertake actions
on images and on the extracted clinical paramearsh of these doctors works in
his own environment that is personalized on theisba$ his needs. Virtual
personalized environments have been then develegesie each actor may work
on his focus. All the environments are accessitteugh the HEARTFAID Web
Portal.

With this respect, th&choCardio(Virtual) Lab(oratory) has been specifically
designed and developed for the echocardiographicagmment.

The EchoCardioLabsystem includes a number of functionalities anthgonents,
precisely, (i) an echo device (GE Vivid 7 Pro) gsiiICOM standard
communication; (ii) a custom Adapter Program, dablsolve communication lack
of the echo device by performing HTTP multipart wections; (iii) a dedicated
Database collecting echo parameters, connectetiiia (iv) a CDSS service,
composed of a Knowledge Base and rules and aremferengine, connected via
Web Services; (v) the HEARTFAID Image Archive; (Wije DICOM-compliant
Web-Viewer Application, extended with image anay$acilities; (vii) a Malil
Server, used in order to send automatic notificatim users.
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All these components have been integrated by mednshe Middleware
(developed by Synapsis), which serves for a loossdypled and highly
distributed integration infrastructure. This meatigat all the components
communicate among each other by exchanging messagesiitably-defined
middleware channels. To this end, standard prosoanot messaging have been
implemented, using in particular technological sotike Web Services, Mirth
integration engine and HL7 adapters developed biR Che HEARTFAID Web
Portal integrates all the graphic user interfacesessible by clinicians, as
reported in D37 Accompanied Document.

In particular a suitable parameters database hers thesigned and developed by
CNR for storing echocardiography-related clinicatgmeters. The Web interface
has been implemented using Java Server Faces @ todrealize the Model-
View-Controller pattern. The application serverttihas been selected is Sun
Glassfish and this allowed using the Java Persisté&P| (JPA) to handle data
according to the object-oriented paradigm. Amorighred data handling phases,
the fetching/storing and transformation cycles tequired an accurate study have
been (i) the HL7 to Parameters DB, (ii) the ParamseDB to OWL and (iii) the
Excel worksheet (see below) to Parameters DB. bhdbesides developing a
suitable HL7 listener to receive directly parametdata from echo devices, a
custom Adapter Program has been developed to cdpesame lacks of the GE
Vivid 7 Pro echo device, which has been used in dbtial testing of the
EchoCardioLab Actually, GE Vivid 7 Pro does not provide HL7 expfeatures,
but permits to export parameters in an Excel waeksho a local or remote shared
directory. Aiming at providing direct parameterarsfer in any case, GE Vivid 7
Pro functionalities have been extended by devetppilC# Adapter Program that
has been installed on the echo device itself; tliapter Program scans the
directories where the Excel files are exported -amace discovered a new file— is
able to send it to a Java Servlet using an HTTRipaut connection. This Java
Servlet then parses the file received and stoeegxtracted data to the Parameters
DB using JPA.

In addition, CDSS functionalities are made avadaimh the EchoCardioLab
through the use of Web Services. In particular,hesicne the CDSS is
automatically called during the usual clinical witokv, a Java module is
triggered to find required information in the Pageders DB by using JPA fetching
features and to transform these Java instance©Mth instances using an ad hoc
developed Java to OWL-binder. In this way the iafee engine (developed using
Jena) is able to perform deductions using OWL elsssd the so obtained OWL
instances and the Jena rules. The results of ®agoming are suggestions to be
presented to the final user in a friendly and eeay.

» Deviation from the project workprogramme

During the implementation activity, some changegh® plan were necessary.
Some of them consisted in the simplification of ®@BSS architecture, while
others related to the integration of the CDSS tht platform. To this end, we
required to shift 1.5 PM from WP6 (1 PM) and WB&(PM) to Task 5.4.
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WP 6 — END-USER APPLICATION AND SERVICES

WORK PACKAGE: 6

TITLE: END-USER APPLICATION AND SERVICES

START DATE: MONTH 10

WORK PACKAGE LEADER: FORTHNET

PARTNERS INVOLVED: UNICAL, UNIMIB, JUMC, SYNAP, CNRFORTH, RBI

ZQ HEARTFAID
7FATD

TASKS AND ACHIEVEMENTS ACTIVITIES

OBJECTIVES

T 6.4- All of the proposed Following the completion of the integratian
Integration of functionalities and services hayeactivities, many tests have been performed,
Services been incorporated to the HFn order to ensure proper interoperability |of

Front-end successfully.

the integrated services and functionaliti

£S.

A number of further updates have also been
applied to the HEARTFAID Front-end,
following the test results, as well as
discussions with other partners, especially
considering the opinion of the medical
partners, who are effectively the end users
of the Front-end.
An interface to medical data, collected by
eCRF, has been developed for the KDD
system within the Task 6.3 framework.
The graphical design of the eCRF has been
adjusted to the needs of the updated
HEARTFAID Front-end.

STATUS OF DELIVERABLES AND MILESTONES OF THE PERIOD

DELIVERABLE COMMENTS

Submission date: 15/09/08

Due date of document: 31/07/08

The Deliverable 37 has been essentially developesl dser-
Manual documentation, for the end-users of the HERARID
Front-end, providing directions on how to navig#teough
the available on-line HEARTFAID applications andviees.

D37-Heartfaid end-user
applications and services
prototype

MS 6.2-Heartfaid end-user Submission date: 31/07/08
services and application prototypeDue date of Milestone: 31/07/08
The deadline of the milestone, regarding the cotaple
development of the Front-end prototype, was met toed
prototype was distributed to all partners for dffiacuse. Some
further updates had to be performed, after thorqugh
discussions and testing, involving all the partnefbese
further updates were not part of the official depehent of
the Front-end prototype (as it has been descrilmedhé
DOW).

Description of the activities of the year:

T6.4-Integration of Services

During the last months of T6.4, some final decisibave taken place, regarding
the integration of services and functionalitieshte HEARTFAID Front — end.

The use of iFrames has been incorporated to that¥ral, so as to bypass
possible double authorization requests from thewuarservices that are invoked.
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iIFrames have been introduced into the platformesthey solve the problem of a
double user registration when various servicesge ltke “eCRF” or the
“EchoCardio Lab”, are invoked. That offers not oalyenhanced and friendlier to
the user interface but also minimizes further seécaspects associated with the
transmission of personal sensitive data to a didtaration, or exchanging data
with the central middleware. The users get autbated once, at the Front-end,
and their session information will get propagaiethie appropriate server. That is
an efficient, time saving and an indeed securenigcie that is being popularly
employed and substantiated.

Furthermore, the design of the Front-end userfaterhas also been changed, in
order to incorporate additional features, like a$letter for informing registered
users about forthcoming events, providing a mom-triendly interface at the
same time.Front-end follows an intuitive hierarchical strueuin order to allow
the end user (doctor) to reach the desired funaligrwith the minimum number
of clicks.

A new menu item has also been added to the mamumé the Front-end, in
order to provide access to tBecision Support Services (DSS)

The following services and functionalities have rb@gegrated to the Front-end,
up to M27:

Patient Records
e General Patient Enroliment
e Electronic Case Report Form (eCRF)
» Search for a patient

Decision Support Services
e Hospital Care
* Home Care
e EchoCardio Lab (integration of the Front-end with NKCs
EchoCardiography Laboratory system using iFrame)

Monitoring
* Assign / Change Decision Support Services
» Assign / Change monitoring resources

Medical Data Repository
Patient Data Repository

SMS Dispatching
e (Generate SMS

The XML requests which are being exchanged duriginterconnection of the
services and the central platform have been tesi@dughly, in terms of their
propagation, speed and efficiency.

The use of iFrames also has some security relats which have been dealt
with, along with the general security principlestttwere a priori set for the
platform to operate, by the introduction of the rappiate security policy. The
security policy model that has been adopted by HEA®RD, describes the

28
EU STREP - Specific Targeted Research or Innovadtiofect




%¢<) HEARTFAID
784D

properties that a system should possess in ordemiement a satisfactory secure
transient association. Methods for the optimal deviuser, and platform

interaction have been considered and many tests been performed involving
computers and software (mainly web browsers) ofouar specifications and

development vendors. More tests in that directioerewconsidered towards
Milestone 6.2 (prototype) and an improved model lb@tter interoperability

between software and hardware was evaluated.

Special provisions have been considered in ordeznture that the integrated
platform would beaccessible anywhere/anytimdérom either desktop or mobile
devices. A variety of tests and verification anal/svere also performed in that
aspect.

The main principle behind the integration of R@ndom Forest(RF) engine as a
web interface is the level of intuitiveness of thel as well as the ease of use and
the graspable display of the output. TKeeowledge Discovery (KD)service is
implemented as a series of interconnected web pagegeb forms. The task
scheduler executes data mining tasks on specifegd oh a given order and
priority. The scheduler has the ability to execoteltiple jobs at the same time
(multitasking) depending on the number of procesaod available memory.

Further updates performed on the HEARTFAID Frord-ean be summarized as
follows:
* Selected “Patient name” displayed at all times.
* “User name” displayed at all times.
* Rearrangement of the central menu, for easier lpmatagation.
e Updated graphics on central menu with drop dows.lis
» Additional static central menu at the bottom of ploetal.
* iFrame enlargement — better visualization of irdibgpl services.
* New images used.
* Newsletter of forthcoming events: Display infornaatiof future events /
conventions, etc...
« Integration of the Echocardiography Laboratory 8ys{EchoCardio
Lab), providing integrated access to certified siser
* Updated Help / Contact details.
e Link for direct downloading of Front-end user malnielp page)
* Medical Data Repository: End users are able to ¥ieaugh the Front-
end all the acquired patient data log file, sodgedording to date of
acquisition.

Quite a few preliminary tests have been performedhe platform, in order to
verify the interoperability between the originalofmtypes of the available
HEARTFAID services. Those testing procedures haeenbsystemized and
expanded, in order to check as many access scenasigossible. The XML
requests which are being exchanged during thecmteection of the services
have been tested in terms of their propagatiorecdpead efficiency.

By Month 28 of the project, the final version oétRront-end prototype, including
all the available HEARTFAID services and functiaies had been made
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available to all the partners through the interbgtuploading it on a Forthnet’s
server. More security issues have also been addtgssoviding individual access
accounts for a number of partners. Further teste baen performed, in order to
ensure once more the proper operation and inteabiigy of the Front-end, this

time including on-line tests (through the interr®t)various partners.
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WP 7 —TESTING AND VALIDATION

WORK PACKAGE: 7

TITLE: TESTING AND VALIDATION

START DATE: MONTH 25

WORK PACKAGE LEADER: UNIMIB/AUXOL

PARTNERS INVOLVED: UNICAL,UNICZ, UNIMIB, JUMC, VMWS,FORTHNET,SYNAP

OBJECTIVES AND ACHIEVEMENTS OF THE TASKS DUE IN THE PERIOD

T7.1-
Deployment of
the prototypes in
suitable clinical

- The prototypes
provided by the
technical partners
were deployed in

All of the users of the platform (health care pdwris,
patients and patients’ relatives) involved in thsting and
validation phase of the project were trained on howse
the different functionalities of the platform. Thktform

settings clinical settings was installed in the outpatient clinic and the gat$’
like the outpatient | home. Qualifying patients attended educationalises®n
HF clinic and the | how to follow at home the agreed clinical protofosl
patients’ home. testing and validation. Qualifying patients entetieel
- Patients home follow-up phase under constant active momigphy
completed the means of the hospital personnel. In case patiEadsome
follow up. technical and/or medically related questions caliehys
refer to a designated health care provider. Théityud
the technique used by the patients at home to Bcthe
measurements and of the data (ECG signal) arrivitog
the platform were under constant control.
T 7.2-Clinical -The agreed Overall, the clinical validation has taken placevio
Validation clinical protocol scenarios: the hospital and the home one.

for home data
collection was
implemented in the
clinical sites.

- Testing of
usability and of
available
functionalities of
the platform was
performed in the
hospital and at

home.

After the clinical data were entered in the ougatiheart
failure clinic, qualifying subjects were seen folldw up
visits and were assigned a period of home monigorata
monitored at home were the same for all of theicdin
sites; the selection of the sensors varied somearhang
the clinical sites to cover the entire spectrum of
possibilities (manual entry from home, automatitryen
from home, manual entry from the nurse in the hagpi
automatic transmission of beat-by-beta and bregth-b
breath recordings from home.

In both of the scenarios the clinical decision takg the
cardiologist was compared with that of the platform

STATUS OF DELIVERABLES AND MILESTONES OF THE PERIOD

DELIVERABLES

COMMENTS

D40 - Integration and Configuration of the

Prototype

Due date: 31 October 2008
Actual submission date: 15 June 2009

the end of the previous reporting period, the
deliverable is being delivered with a
delay of six months.

D45-Clinical testing protocol and validation

results

Due date: 30 April 2009
Actual submission date: 15 June 2009

MS 7.1-Validated Final Prototype

Due date: 30 Ap€iD9
Actual submission date: 15 June 2009
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T 7.1- Deployment of the prototypes in suitable dliical settings

Description of Activities

The main activities performed are related to tlobnécal support provided to each
validation site in order to have a smooth starthef validation and an effective
support for any problem should have been ariseiRHDhas officially released
Nurse@Home and the ECG acquisition system to theeeronsortium, including
their installation, configuration and user manudlgining has been performed
for the technical people responsible of the valarasites in Catanzaro (UNICZ),
Milan (UNIMIB/AUXOL) and Krakow (JUMC). Technical upport has been
provided to technicians and clinicians by email,omd calls and Skype
conferences. Technicians have worked on instathegsoftware provided on the
PC located in the medical environments and on t@e Bsed at home by the
patients.

The installation and setting, manual or automatging bluetooth devices), of the
application on the patient's nootebook has beerenaad successively has been
explained how to send data. The control of datenfidurse@Home application
has been made by the doctor using the front-etidegblatform daily.

For EchocardioLab service UNICZ has sent the ealdamgraphyc data, patient's
images and report, using the functionalities ofoeendiograph (VIVID 7/Pro
VIVID 7) that we have activated and integratedha platform. This concerns the
HL7 transmission of echo measurements and it allmnwest the suggestions of
CDSS on each patient enrolled. Echocardiographi@ageas can also be
automatically sent from the echocardiograph to DWC@Gerver, allowing to
evaluate the automatically detection of measuresnetty integrated
“Echocardiolab ” service through the use of theafrend of the platform.

T 7.2- Clinical Validation

JUuMC

A prototype plan of the HEARTFAID platform testiagd validation proposed by
UNIMIB/AUXOL have been agreed and accepted by dihical partners.
According to the proposal, JUMC has selected agafuCHF patients in NYHA
class II- Ill who have been enrolled into the pdath and followed the plan of
clinical validation. The patients were at elderlgea(> 65yr), with available
internet at home, ability to operate PCs and haveeal to participate the study.
The Nurse@Home application software developedHerdinical validation and
testing have been installed at patients’ home Pdgatients have been trained to
use the software (manual insertion of the data) appropriate perform the
measurements. The following measurements have theiyn performed: blood
pressure, heart rate, respiratory rate, body weitgmperature, Minnesota
questionnaire. The consecutive collected parametere been used by the
HEARTFAID system to predict the early CHF decompdiosn. Within the
clinical validation phase we observed improvemeémiagient’s care through better
monitoring and prevention of CHF decompensatiorthes system allowed on
available every-day monitoring of clinical patient’'status. Moreover the
HEARTFAID platform increased interest and awarenekshe disease within
CHF patients improving self control anddependency status.
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According to the proposal accepted by all clinjgattners, UNICZ activities have
been focused to test and validate the home andthbservices of HEARTFAID
platform.

Home care:

The first phase of testing and validation has Heensed on the evaluation of the
patient condition by Home Care telemonitoring. Aciiog to the protocol
UNICZ has selected a group of 10 elderly CHRepd$, 9 males and 1 female,
who currently have been enrolled into the platfofime patients were enrolled for
home care monitoring if they have available intermtehome, possibility to use
PCs (patient or patient’s relatives), if they hayeen informed consent for the
study. These patients have been selected with a €#¥€rity ranging from
NYHA class Il and NYHA class lll. All patients maally acquired Minnesota
questionnaire, once a week, and every morning beahperature and respiratory
rate, 8 patients every morning manually acquirembtblpressure, heart rate and
body weight, but for three patients the acquisiticas automatic, by appropriate
bluetooth devices (A&D UA-767PBT and A&D UC-FRT). The patient's
selection has been made with particular attentadin;patients or their relatives
had a sufficient ability to use PC. The installatiand setting, manual or using
bluetooth devices, of the application on the paBemootebook has been made in
the hospital, and successively has been explaioadtb send data also using a
manual in italian language. The control of datarfrblurse@Home application
was made by the doctor using the front-end of taégm daily. The evaluation
of data coming from Nurse@ Home has been usefohétck a possible cases of
decompensation. Through the acquisition of dataveérfrom Nurse@Home, an
alarm system, implemented using the email and Shtfication, has been able
to advice the doctor about the clinical conditidntlee patients enrolled in the
platform. An email suggests a possible risk of grdts decompensation through
the allocation of a level of risk. We observed imymment at patient's care
through an easier and better management of theas#iseln addition the
HEARTFAID platform increased interest and awarenekshe disease within
CHF patients improving self control.

Hospital care:

The second phase of testing and validation has toeeised on evaluation of the
Hospital Care services of Heartfaid platform. Imtjgalar among decision support
services UNIZ has been tested “Hospital Care” @achbCardio Lab”, based on
features of CDSS. For Hospital care we have tested controlled the

considerations suggested by the Heartfaid Platfthnough the knowledge base,
for patients enrolled in eCRF. For EchocardioLalvise we have sent the
echocardiographyc data, patient's images and repsirig the functionalities of

our echocardiograph (VIVID 7/Pro VIVID 7) that weave activated and

integrated in the platform. This concerns the HU@Angmission of echo

measurements and it allows to test the suggestdbrSDSS on each patient
enrolled. Also echocardiographic images can be naatically sent from the

echocardiograph to DICOM server, allowing to evtdudahe automatically

detection of measurements by integrated “Echockatolibservice through the use
of the front-end of the platform. Through an e-malification, it's possible to
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verify the correct procedure for sending the DIC®dtver. The evaluation of the
CDSS results was evaluated and confirmed by thec@n.

AUXOL/UNIMIB

In this period at UNIMIB both the clinical and thechnical components of the
team have continued working on the activities cotetk with WP7 i.e. activities
regarding implementation of testing and validatainthe platform. The clinical
components have selected 7 patients with the deaistecs defined in the clinical
protocol and shared with the other clinical pagnand have requested them to
sign the written informed consent that has beermrayaol by the Institution’s
Ethical Committee. A subgroup of 3 patients hasnbassigned to test the
NURSE@HOME application by means of home self codléc biological
parameters in combination with parameters collebied special vest developed
by UNIMIB (and AUXOL) focussing on ECG (and the nexd heart rate signal)
and respiratory activity. Such patients have bestructed on blood pressure and
heart rate self measurement, on how to wear andatp¢he vest, on how to
transmit both manually and automatically the meadiiological parameters, and
on how to answer to the Minnesota questionnair@allyi, they have been
provided with written material summarizing suchtinstions, the protocol for
measurements and contact information. ECG andreggm were assessed for 3
minutes every day by such innovative platform idahg the textile-based signal
monitoring system, named MagIC, and a touchscre€nrihning software
applications for data reception from MagIlC and fwllection of selected
measurements.Another subgroup of 4 patients hasdsected and instructed for
data collection in the home setting by means dfegitthe “Manual” acquisition
procedures, or “Automatic” acquisition devices fgsithe blood pressure
recorders and scales). A timeline on the actuatkaneous start and conduct of
the period of home monitoring has been set penthieginternal full technical
testing. The technical components of our team haweked on installing the
software provided by the other technical partéithis project on the PC located
in the medical environment and on the PCs usedwrehby the patients. They
have also verified the correct functioning of d&@nsmission from the home
environment. Finally, both the clinical and tedalicomponents have performed
together with the involved partners of the consontithe validation of the
platform DSS with respect to both the Hospital &lzane environments.
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WP 8 — DISSEMINATION AND EXPLOITATION

WORK PACKAGE: 8

TITLE: DISSEMINATION AND EXPLOITATION

START DATE: MONTH 1

WORK PACKAGE LEADER: UNICAL

PARTNERS INVOLVED: UNICZ, UNIMIB, JUMC, SYNAP, CNRFORTH, RBI, AUXOL

OBJECTIVES AND ACHIEVEMENTS OF THE TASKS DUE IN THE PERIOD

TASKS AND | ACHIEVEMENTS | ACTIVITIES
OBJECTIVES
T8.1- Scientific The dissemination activities of the third reportperiod of
Dissemination| publications. the project have been carried out according t@taening
Activities Participation to defined in the deliverable D6.

conferences and

workshops.

Interaction with

professional

medical

associations.

Project Web Site.
T 8.2- Exploitation plan Analysis and evaluation of exfabie “parts” of the
Exploitation project’s results.
Activities

STATUS OF DELIVERABLES AND MILESTONES OF THE PERIOD

DELIVERABLES COMMENTS
D 38- Investigation on new models for health caf@ue date: 31 October 2008
delivery Actual submission date: 15 June 2009

As a consequence of the delay accumulated at
the end of the previous reporting period, the
deliverable is being delivered with a
delay of six months.

D46- Report on dissemination activities and Due date: 30 April 2009

Exploitation activities Plan Actual submission date: 15 June 2009
D47-Report on Raising Public Participation and Due date: 30 April 2009

Awareness Actual submission date: 15 June 2009
MS 8.2-Exploitation Plan Due date: 30 April 2009

Actual submission date: 15 June 2009

Description of Activities
T 8.1 Dissemination Activities

The HEARTFAID consortium has carried out dissemaoraactivities which have
been developed and upgraded along the entire dorati the project. These
activities concern the wide diffusion and distriobnt of knowledge and
information related to the project and to the dsgthiment of a close cooperation
with potential end-users, the scientific commumibd professional organizations.
The consortium tried to balance the need of a leapil diffusion of the
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information that was better done using individuiibmres by all the partners with
the provision of a uniform image of the consortiitself.

According to the early plan for using and disserngaknowledge (deliverable
D6), the dissemination activities have been maartyanized on the basis of the
following items:

* The members of the HEARTFAID consortium have raige@reness of their
own project but have also actively participateddtivities that have raised the
profile of the HEARTFAID initiative in general. Thepartners have
collaborated and cooperated amongst each otherlandhave participated in
some “clustering” activities, e.g. workshops onjaieview meetings.

* A project website has been created and it has besintained during the
project period and beyond it in order to inform theblic worldwide about the
aims and the main results of the HEARTFAID projé&utblic deliverables are
making available on the web site.

» Dissemination activities beyond the consortium: laltions, conferences,
workshops and web-based activities aiming at digs&ing the knowledge
and technology produced.

* The project is promoting both the coordinated pation in research journals
as well as in sector oriented magazines.

* Each partner has operated its own disseminatiovitygcas well using its web
site and its dissemination channels mainly on @ggahical base.

* As it is already established in the Project Handbhabthe Work Package
Leaders Group has agreed a Project Deliverable tavhilable to the public,
any partner may publish information included in fsuRroject Deliverable
without any notifications to the other partners anthout any other partners
consent.

The dissemination activities carried out during thed reporting period are
summarized in the following table.
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Date Channel Event Place/ Partner | Nature and size of
Country Respons. | audience
26.-27. | invited Fifth international Bohinj/Slov RBI 35 computer
March | presentation workshop on enia scientists from
2008. knowledge technologies Slovenia and
Croatia
25.-28. | oral Conference Medical | Goeteborg RBI 200 scientists
May presentation| Informatics in Europe Sweden mainly from
2008. | atthe (MIE 2008) Europe
conference
23.-26. | oral International Cavtat/Dubr RBI 150 scientists
June presentation Conference on ovnik mainly from
2008. | atthe Information Croatia Croatia and
conference | Technology Interfaces| Slovenia
14.-17. | Poster Conference Computers | Bologna, RBI+dr. | About 200
Septe | presentation in Cardiology Italy Goran conference
mber Krstacic participants
2008.
17.-19. | Organizatio Workshop on Porec, RBI 28 Croatian
October | n and oral Knowledge Discovery | Croatia scientists in the
2008. | presentation Applications field of artificial
intelligence
15.-19. | Oral Tenth Pacific Rim Hanoi, RBI computer scientistg
Decembe| presentation International Vietham mainly from Asia,
r 2008. Conference on USA, and
Artificial Intelligence Australia,
300 participants
24, Invited talk Presentation at Faculty Ho Chi RBI professors and
Decembe of Computer Science of Minh City, computer science
r 2008. Ho Chi Minh City Vietnam students, 25
University of persons
Technology
5. Invited talk Professional meeting at Zagreh RBI 30 medical doctors
February Clinic of Croatia working in the
2009. Cardiovascular hospital
Diseases, Clinical
Medical Centre Rebro
2.-4. Oral Sixth International Bohinj, RBI 50 scientists in
March | presentation Ljubljana-Zagreb Slovenia computer science
2009. Workshop on mainly from
Knowledge Slovenia
Technologies
3. April | Oral RBI seminar Zagreb, RBI 20 scientists
2009. | presentation Croatia mainly from RBI
14 July Oral Int. Conf. on Mass-Datgl  Leipzig, CNR, 35 international
2008 presentation| Analysis of Images and| Germany FORTH | Computer Scientists
Signals in Medicine,
Biotechnology,
Chemistry and Food
Industry
16-18 Oral 8th Industrial Leipzig, CNR 100 International
July Presentation Conference on Data Germany Computer Scientistg
2008 Mining ICDM 2008
14-17 Oral the 2008 International | Las Vegas, CNR, International
July 2008 | Presentation| Conference on Semantic USA UNICAL,
Web and Web Services VMWS
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14-17 Poster 35th annual Bologna, CNR, 100
Sept Presentation Computers Italy FORTH, | International
2008 in Cardiology UNICZ | medical &
Conference technical
audience
14-17 Oral 35th annual Bologna, UNICAL | 100
Sept Presentation Computers Italy CNR, International
2008 in Cardiology FORTH, | medical &
Conference UNICZ | technical
audience
16 Seminar Workshop: Multimodal Genova, CNR 80 industrial and
Decembe and Multidimensional Italy academic audience
r 2008 Content and Media —
CNR ICT Department
Project
14 Seminar ECSON Project University CNR 10 Engineer and
January Seminar of Central Computer
2009 Lancashire, Scientists
UK
5-8 Paper Second Workshop on Lisboa, CNR About 100
Februar | Presentation Image Mining. Theory| Portugal participants
y 2009 and Applications;
within Int. conf. on
Computer Vision:
Theory and Application
Meeting of
Department’s staff and
13.02.20 | Scientific Cra_cow Division _of Cracow, PL JUMC Physicians , about
09 event Polish Hypertension 20 persons

Society

T 8.2 Exploitation Activities

As far as exploitation issues are concerned, sHEARTFAID is a project
mostly implementation oriented, theoretical and hudblogical work are
currently being rapidly converted to experimentad gpractical applications.
Furthermore, the knowledge and experiences gairead practical experiments
are going to be used by the HEARTAFAID partners flafining the next

generation of products and services in the relegiantain.

In order to devise and form a clear exploitatiorategy, the HEARTFAID
Consortium has developed (and is still developthg)following activities.

1. Clearly state the results of the project and idgnthe exploitable
knowledge (see the following Overview Table). Whas been reported in
the Overview Table concerns the identification @nel very preliminary
assessment of the expected most promising expleitgarts” of the

project results.

2. Definition of direct and indirect “selling pointsbut of the produced
results.
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3. Definition and assessment of the objective of miamgethe overall
HEARTFAID platform. In particular, identification fothe appropriate
collaborating marketing schemes for maintainingretiaobjectives and
common interests. Moreover, marketing managemerirk@h research,
identification of competitors, SWOPT and PEST asialy

4. As far as the individual partners are concernegyloiation plans are
mainly based on specifically taking into accourg tbwning of results”
and the exploitable parts of these results. Itiqadar:

a. Academic and research partners:
I. Collaboration with other companies for exploitinget
relevant result owned by the individual partner.
ii. Foundation of spin-off companies.
iii. Academic and research oriented exploitation (engw
research topics, PhD dissertations, etc.).
b. Industrial partners:
I. Use results in advancing existing products or smhst
ii. Creation of new products or solutions.
iii. Adaption of results to cover solutions offered they fields.
iv. Use the new knowledge gained by the project asabase
level for further R&D.

v. Define future company’s R&D objectives for partiaifpn
in new projects.

More details will be presented in the Appendix 1.
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Del. Deliverable Name Work Due Date | Delivery Date | Lead Contractor
N. Package

D26 | 2nd Periodic Report WP 0 Month 24 28/05/08 UNICAL

Revi

sed

D34 | 9th Quarterly Manageriall WP 0 Month 27 23/06/08 UNICAL
Report

D 35 | Summary on Data WP 2 Month 28 12/07/08 VMWS
Collection

D36 | HEARTFAID Decision WP 5 Month 30 12/09/08 CNR
Support System
prototype

D37 | HEARTFAID end-user WP 6 Month 30 12/09/08 FORTHNET
applications and services|
prototype

D38 | Investigation on new WP 8 Month 33 15/06/09 UNICAL
models for health care
delivery

D39 | 10" Quarterly Manageriall WP 0 Month 30 15/09/08 UNICAL
Report

D 40 | Integration and WP 7 Month 33 15/06/09 UNIMIB/AUX
Configuration of the oL
prototype

D 41 | 11" Quarterly Manageriall WP 0 Month 33 17/12/08 UNICAL
Report

D 42 | 12" Quarterly Manageriall WP 0 Month 36 18/03/09 UNICAL
Report

D43 | 3% Periodic Report WP 0 Month 39 29/07/09 UNICAL
(activity and
management)

D44 | 3%Periodic Report onthd WP 0 Month 39 15/06/09 UNICAL
Distribution of the
Community Contribution

D45 | Clinical Testing and WP 7 Month 39 15/06/09 UNIMIB/AUX
Validation oL

D46 | Report on Dissemination| WP 8 Month 39 15/06/09 UNICAL
Activities and
Exploitation activities
plan

D47 | Report on Raising Publicf WP 8 Month 39 15/06/09 UNICAL
Participation and
Awareness

D 48 | 13" Quarterly Manageriall WP 0 Month 39 15/06/09 UNICAL
Report

D 49 | Final Report WP 0 Month 39 29/07/09 UNICAL
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Milestone Milestone Name Work Due Date | Delivery Date| Lead Contractor
N. Package
MS 0.3 3rd Periodic Report WP 0O Month 3 29/07 UNICAL
/09
MS 5.2 Data Processing and WP 5 Month 30 12/09/08 CNR
Decision support
System Prototype
MS 6.2 HEARTFAID End-| WP 6 Month 30 12/09/08 FORTHNET
user services and
application prototype
MS 7.1 Validated Final WP 7 Month 39 15/06/09 UNIMIB/AUXOL
Prototype
MS 8.2 Exploitation Plan WP 8 Month 3 15/06/09 @AL
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Section 3 — Consortium Management

WPO — PROJECT MANAGEMENT

WORK PACKAGE: 0

TITLE: MANAGEMENT

START DATE: MONTH 1

WORK PACKAGE LEADER:UNICAL

PARTNERS INVOLVED:UNICZ, UNIMIB, VMWS , FORTHNET, BNAPSIS, CNR, RBI

MEETINGS | PLACE DATE ATTENDANTS
MB & London June UNICAL/UNICZ/CNR/SYNAP/FORTHNET/FORTH/RBI
STAB 10" Hosting: VMWS
Meeting 11"
MB & Crete Octobet UNICAL/UNICZ/JUMC/VMWS/CNR/SYNAP/RBI/AUXOL
STAB 9"-11th Hosting: FORTH/FORTHNET
Meeting
MB & Catanzaro| April | UNICAL/UNIMIB/JUMC/CNR/FORTH/FORTHNET/CNR/SYNAP
STAB 6"-g" RBI/AUXOL
Meeting Hosting:UNICZ
TASKS AND ACHIEVEMENTS | ACTIVITIES
OBJECTIVES
T 0.1 Overall Good interaction The task has been carried out satisfactory insuangyood
management of| and  coordination communication of management information to the ©dtigm,
the Consortium | among all  the| collection of management reports and feedbacks &lbpartners.
partners. Thanks to the cooperation and contribution of thetire

Consortium through WP leaders, it has been possibferward
the due documents on time, except for a delay3s Bnd D40,
mainly motivated by the approved request of extansif project
duration.

TO0.2
Coordination of

Definition of the
coordination

The task has included the co-organisation of therstg meeting
and the collection of all reports.

the Consortium | strategies  within Overall management of Deliverables of all WPs, exilbn of all
Activities each WP and related material with the contribution of all WhRwdeof the entire
interaction betweem Consortium
WP leaders an
coordinator.
T0.3 Effective The task has been carried out in the third pertatdisg from the
Management of | interaction with the| handling of the second review, its outcome andhiwedling of
contractual, EU Commission the third pre-financing from the Commission

legal, financial
and

administrative
procedure of the

and the PO.
Effective

coordination
among the partners

The procedure of the project amendment for thensite of the
project of 3 months has been carried out and findHe
management of the issues in view of tffer8porting period ha
been performed.

consortium.

T 0.4 Internal Development  off The communication infrastructure for supporting theerall
Communication| the Project weh project management has been established by theowement
infrastructure Site and extension of the services and functionalitiesiped by the

project web siteThe internal communication infrastructure h
been realized by the services and functionalitiesided by the
Internal side of the Project Web Site.

12

as

Further support has been realized by audio confersarvices.
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LIST OF WPO DELIVERABLES AND MILESTONES OF THE PERI OD

DELIVERABLE DUE DATE COMMENTS
D 34- 9" Quarterly Managerial Report Month 27 On time
D 39-10" Quarterly Managerial Report Month 30 On time
D41-11" Quarterly Managerial Report Month 33 On time
D42-12" Quarterly Managerial Report Month 36 On time
D43-3% Periodic Report (activity and Month 39 On time
management)
D44-3% Periodic Report on the Community| Month 39 On time
Contribution
D48-13" Quarterly Managerial Report Month 39 On time
D49-Final Report Month 39 On time
MILESTONE DATE COMMENTS
MS 0.3 — 3rd PERIODIC REPORT Month 39 Achievediore

Description of the Activities

Management activities for the third period havecmnrated on the tasks above

mentioned.

In particular the work focused on the handling bé tsecond review and its
outcome, handling of deliverables of all WPs of ethonly D38 and D40 have
not be sent on time, the amendment procedure &8 tlnonths extension and the

handling and preparation for the third and finaieev.

Involvement from the Consortium: all partners hbeen actively involved in WPO
activities during the year, in particular UNIMIB,UXOL , VMWS, FORTH,
FORTHNET and UNICZ have organized and hosted HERRD MB & STAB

meetings during this year .
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Appendix 1 — Plan for using and disseminating therkowledge

HEARTFAID is a research and development project egimat devising,
developing and validating an innovative knowledgedal platform of services,
able to improve early diagnosis and to make moreceve the clinical
management of heart diseases within elderly pojpulat

In very general terms, the project aims at a broadailability and extension of
IST applications and services. In particularly, byploiting the up-to-date
scientific achievements on knowledge representatimnagement, discovery and
decision support systems, the main project go&b idevelop new systems and
services that are able to effectively integrate prutess relevant biomedical data
and information for improving medical knowledge gmacesses related to the
clinical management of Heart Failure (HF) patients.

Moreover, according to the overall vision of theTISoriority in FP6,
HEARTFAID project proposal aims to contribute invd®ping innovative
intelligent environments that enable ubiquitous,fe@fve and efficient
management of citizens’ health conditions and stipmphealth professionals in
coping with major health challenges. In particul®#EARTFAID provides
healthcare professionals with access to timelywegleinformation at the point of
need (i.e. different types of health care deliverywvironments), with a set of
functionalities and services for acquiring up-tdedeelevant medical knowledge
that will provide a reliable support to healthcamofessionals in their daily
medical and clinical operations, enabling new wafsworking as well as
improved patient quality.

Under this respect, it is of strong strategic im@oce for HEARTFAID to devise
and effectively implement exploitation and disseation strategies, with the aim
to emphasize the overall impact of the projectsutis.

Section 1 - Exploitable knowledge and its Use

As far as the Using knowledgg issues are concerned, since HEARTFAID is a
project mostly implementation oriented, theoret@atl methodological work are
currently being rapidly converted to experimentad gpractical applications.
Furthermore, the knowledge and experiences gaireed practical experiments
are going to be used by the HEARTAFAID partners fafining the next
generation of products and services in the relegiantain.

More specifically, the industrial partners are depang an exploitation plan,
based on the following steps: identification andleation of the most promising
exploitable “parts” of the project results; ideit#tion of the market segments;
detailed business plan; detailed identificationtlod potential markets and the
competitive environment; assessment of benefitermrusers; establishment of a
commercial agreement among partners on the joimnoercialization and
exploitation after project end; after project cosetn, development of the
prototypes into industrial products.
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Exploitable Exploitable Sector(s) of | Timetable Patents or | Owner &

Knowledge product(s) or application | for other IPR Other

(description) | measure(s) commercial | protection Partner(s)
use involved

Data acquisition| 1. Ambient 1. Health 2009-2010 Software VMWS

and transmissiony  Intelligence Care license SYNAP

infrastructure Systems 2. Ambient agreement FORTH

from home care | 2. Nurse@Home Assisted

environment Living

e-CRF Heart Failure Clinical 2009-2010 Software JUMC

(electronic-Case| Electronic Patient| management license

Report Form): Record of chronic agreement

integrated Heart Failure

informative tool patients

for the

collection and

storing of all the

clinical data and

information of

the Heart Failure

patient

Medical Clinical Decision | Clinical 2009-2010 Software RBI

Knowledge Support Systems [ management license CNR

Base: integrated of chronic agreement

tool which Heart Failure

implements and patients

codes the

descriptive and

procedural

medical

knowledge of

the heart failure

domain.

Medical Model | Clinical Decision | Clinical 2009-2010 Software UNICAL

Base: integrated| Support Systems | management license RBI

tool which of chronic agreement CNR

implements and Heart Failure FORTH

codes the new patients

medical

knowledge of

the heart failure

domain by

tailored

application of

innovative KDD

methods

Signal Analysis | Clinical Decision | Clinical 2009-2010 Software FORTH

methods for the | Support Systems | management license

management, of chronic agreement

processing and Heart Failure

features patients

extraction of the

ECG signals

Image Analysis | Clinical Decision | Clinical 2009-2010 Software CNR

Toolkit for the Support Systems [ management license

management, of chronic agreement

processing and Heart Failure

features patients

extraction of the

EcoCG images
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Exploitable Exploitable Sector(s) of | Timetable Patents or | Owner &

Knowledge product(s) or application | for other IPR Other

(description) | measure(s) commercial | protection Partner(s)
use involved

Knowledge Clinical Decision | Clinical 2009-2010 Software FORTHNET

Discovery Support Systems [ management license RBI

System for of chronic agreement SYNAP

Web-Based Data Heart Failure

Extraction and patients

Analysis

Methods and Clinical Decision | Clinical 2009-2010 Software FORTHNET

technologies for | Support Systems [ management license SYNAP

the of chronic agreement

implementation Heart Failure

of instant Alert patients

and Notification

system

What has been reported in the Overview Table coscire identification and the
very preliminary assessment of the expected mashiging exploitable “parts”
of the project results.

All the mentioned exploitable results are relatedhe developed technological
components and functionalities of the HeartfaidtfBien, about which all the
consortium has been involved.

Even though the Industrial Partners (VMWS, FORTHN&IO SYNAP) have the
responsibility to define the Exploitation Plan, yhequally share the roles about
the exploitation activities with all the consortium

At the moment, we foresee that the results mightcbemercially exploited
indirectly by some form of licensing agreement. tBa other hand, the scientific
and methodological results of the project mightri@nly exploited in some other
forthcoming national and international projects.

Section 2 — Dissemination of knowledge

As far as the disseminating knowleddeissues are concerned, it is of strong
interest to the HEARTFAID project and its partnéssspread the knowledge,
results, information and ideas related to the ptojas wide as possible.
Dissemination is an important interactive interféaethe project for establishing
a close cooperation with end-users, scientific prafessional communities and
getting continued feedback on ideas and concejpieragnt.

The dissemination activities of the third reportimgriod of the project have been

carried out according to the planning defined ia deliverable D6. In particular,

the activities have been run on the basis of thevitng issues:

+ Internal Dissemination: each partner has organiseéernal dissemination
activities (seminars, press releases, relevantnrdton published on the own
web site), with the aim to improve the general amass about Heartfaid
within their own institutions.

4+ Project Web Site: the project web site has beeablished and is currently
under revision and improvement. All public delivaiess will be available on
the site. Special pages are under constructionvatidoe devoted to the
dissemination of the results of the project.
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+ Conferences Exhibitions and Scientific Publicaticassit has been reported in
the next table, many partners have presented thegprat European and
national conferences and exhibitions. Moreover, es@gientific papers have
been already published or submitted to peer reyoennals.

+ Clustering and Concertation Meetings: the coordinpartner has participated
in clustering and concertation meetings organizethe Commission.

+ Intermediaries: contacts have established with filllowing health care
professional associations with the aim to keeprméx about the Heartfaid
activities: ANMCO (ltalian Association of HospitaCardiologists), SIC
(Italian Society of Cardiology), SIMI (Italian S@ty of Internal Medicine),
EMA (European Medical Association).

4+ Links with other projects: very interesting relaships have been established
with other FP6 projects (MYHEART, ACGT and @neur)ST

4« During the last reporting period an agreement leenbkestablished with the
FP7 project “HEARTCYCLE” Wwww.heartcycle.eu for sharing the Heart
Failure Ontology developed by Heartfaid consortiwithin the activities of
WP4.

Specific details about the relevant disseminatiotiviies carried out by the
partners have been given in the table of the Digsgion Events given in the
description of WP8.

The plan for the next future activities is mainlifacacterized by the further

improvement and realization of the following specéctivities:

+ Heartfaid Project Web Site, with improvement of thages dedicated to
dissemination and community.

+ Conference Exhibitions and Scientific and TechniRualblications.

4+ Professional Associations, by enhancing and cauestiig the contacts at
national and European levels.

47
EU STREP - Specific Targeted Research or Innovadtiofect




%¢<) HEARTFAID
784D

Dates Type and Size| Countries Partner
and Event Type ype an responsible
of Audience | addressed :
Place /involved
14-17 the 2008
July International CNR
2008 Conference on| Oral Internatio UNIéAL
Las Semantic Web| Presentation nal VMWS '
Vegas, | and Web
USA Services
CNR,
14-17 35th annual 100 UNICAL,
Sept. Computers International International Internatio UNICZ,
é%?c? n in Cardiology | Conference Teecorlllgi:la% nal \L]JLTI\IAI\QB
9% | Conference : '
Italy audience AUXOL,
FORTH, RBI
14-17 100
ggg; ?C’:?)trzsgtrgf ! International Inrtneergiact{ilcl)réal Internatio szé AL
in Cardiology | Conference ; nal '
Bologna Conference technical UNICZ
Italy audience
CNR,
14-17 35th annual 100 UNICAL,
Sept. Computers International International Internatio UNICZ,
é?)?f N in Cardiology | Conference Tei(ﬂﬁﬁ:la% nal SJLTI\I/I'\Q:IB
9N | Conference . ’
Italy audience AUXOL,
FORTH, RBI
14-17 100
ggg; ?C’:?)trzsgtrgf ! International Inrtneergiact{ilcl)réal Internatio szé AL
in Cardiology | Conference ; nal '
Bologna Conference technical UNICZ
Italy audience
The National
October | Congress of
25-28 the Italian
’ . Poster UNICZ,
2008 Society of presentation Italy UNICAL
Genova, | Internal
Italy Medicine
(SIMI)
CNR,
14-17 35th annual 100 UNICAL,
ggg; Computers International In;]eggiacg?réal Internatio BII:II:E/IIZB
Boloan in Cardiology | Conference technical nal JUMC '
9% | Conference : '
Italy audience AUXOL,
FORTH, RBI
CNR,
14-17 35th annual 100 UNICAL,
Sept. . International . UNICZ,
2008 Computers International medical & Internatio UNIMIB
Boloana in Cardiology | Conference technical nal JUMC '
9 Conference . ’
Italy audience AUXOL,
FORTH, RBI
Meeting of Physicians
13.02.20| Department’s S " | Cracow,
09 staff and Scientific event about 20 PL JUMC
Cracow persons
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Division of
Polish
Hypertension
Society
Scientific event
14-17 the 2008
July International CNR
2008 Conference on| Oral Internatio !
) . UNICAL,
Las Semantic Web| Presentation nal VMWS
Vegas, | and Web
USA Services
The Leading
International
Event on ICT
in Medicine
ijl and Care - the
203/8 annual International Internatio
platform of the VMWS
London, . Conference nal
International
UK .
Council on
Medical and
Care
Compunetics
WORLDCOM
P'08 - The
14-17 2008 World over 2,000
July Congress in computer
2008 Computer science and All the
Las Science, Conference Engineering VMWS
world
Vegas, | Computer researchers
Nevada, | Engineering, from 82
USA and Applied countries
Computing
World
Academy of
16-19 Biomedical
October | Sciences and International General Internatio
2008, Technologies, VMWS
S Forum Purpose nal
Fiuggi Best for
(IT) Health, World
WABT Forum,
Fuggi, Italy
Int. Conf. on
Mass-Data
Analysis of
14 July Images and 35
2008 Signals in Oral international | Internatio
Leipzig, | 2'9n& . CNR, FORTH
Medicine, presentation Computer | nal
German . L
Biotechnology, Scientists
y Chemistry and
Food
Industry
16-18 8th Industrial
July Conference on 100
2008 Oral International | Internatio
S Data . CNR
Leipzig, Mining Presentation Compgter nal
)(IBerman ICDM 2008 Scientists
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14-17 the 2008
July International CNR
2008 Conference on| Oral Internatio !
: . UNICAL,
Las Semantic Web| Presentation nal VMWS
Vegas, | and Web
USA Services
CNR,
14-17 35th annual 100 UNICAL,
Sept. Computers International Intern_ational Internatio UNICZ,
2008 . ; medical & UNIMIB,
in Cardiology | Conference ; nal
Bologn, Conference technical JUMC,
Italy audience AUXOL,
FORTH, RBI
14-17 100
Sept g?)trrr]l aStrél:g ! International International Internatio CNR,
2008 | compdt medical & UNICAL,
in Cardiology | Conference ; nal
Bologna technical UNICZ
Conference .
Italy audience
Novemb
er 18- Geospatial 30 among
20, 2008 | Data in the Computer
NATO- | Operational . Scientists and| Internatio
NURC Decision Presentation Engineers | nal CNR
La Making from US, ltaly,
Spezia, | Process UK
Italy
Workshop:
Multimodal
16 and
Decemb | Multidimensio 80 industrial
er 2008 | nal Content Seminar and academic CNR
Genova, | and Media — audience
Italy CNR ICT
Department
Project
January Engineerin
14, 2009| -9 9
A ~| and
Universi . 20 among
Computational
ty of Science for Computer Internatio
Central Seminar Scientists and CNR
Oncology - nal
Lancash Mathematician
ire Network S
Prson, | E°20Y
UK
Second
Workshop on
Image Mining.
5.8 Theory
Februar and L .
Applications; | Paper About 100 | Internatio
y 2009 e . - CNR
. within Int. Presentation participants | nal
Lisboa,
Portugal conf. on
Computer
Vision: Theory
and
Application
14 July | Int. Conf. on 35
20_08_ Mass—[_)ata Oral _ international | Internatio CNR, FORTH
Leipzig, | Analysis of presentation Computer | nal
German | Images and Scientists
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e
y Signals in
Medicine,
Biotechnology,
Chemistry and
Food
Industry
CNR,
14-17 35th annual 100 UNICAL,
Sept. Computers International Intern_ational Internatio UNICZ,
2008 . ; medical & UNIMIB,
in Cardiology | Conference ; nal
Bologn, Conference technical JUMC,
Italy audience AUXOL,
FORTH, RBI
26.-27. | Fifth 35 computer
March international | . . > comp .
invited scientists from| Slovenia/
2008. workshop on . . . RBI
o presentation Slovenia and | Croatia
Bohinji/ | knowledge .
. - Croatia
Slovenia | technologies
25.-28.
Ma Conference
Y Medical oral 200 scientists
2008. _ . .
Informatics in | presentation atf mainly from | Europe RBI
Goetebo
Europe (MIE | the conference Europe
9 2008)
Sweden
23.-26.
June International P
2008. Conference on| oral 1nfgiﬁlmip(§|r?1ts Croatia
Cavtat/ | Information presentation af y and RBI
Croatia and .
Dubrovn | Technology the conference ' Slovenia
: Slovenia
ik Interfaces
Croatia
14.-17.
Septe
mber Conference Poster About 200 All the RBI+dr.
Computers . conference Goran
2008. . ; presentation oy World .
in Cardiology participants Krstacic
Bologna
Italy
17.-19. Workshob on 28 Croatian
October Knowled pe Organization scientists in
2008. . 9 and oral the field of | Croatia RBI
Discovery . g
Porec, Applications presentation artificial
Croatia PP intelligence
CNR,
14-17 35th annual 100 UNICAL,
Sept. Computers International International Internatio UNICZ,
2008 | compdt medical & UNIMIB,
in Cardiology | Conference ; nal
Bologn, Conference technical JUMC,
Italy audience AUXOL,
FORTH, RBI
. computer
15.-19. T(_anth Pacific scientists
Rim .
Decemb International | Oral mainly from Internatio
er 2008. . Asia, USA, ang RBI
) Conference on| presentation . nal
Hanoi, e Australia,
. Atrtificial
Vietnam . 300
Intelligence o
participants
24. Presentation professors and
Decemb | at Faculty of Invited talk computer Internatio RBI
er 2008. | Computer science nal
Ho Chi | Science of Ho students, 25
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Minh Chi Minh City persons
City, University of
Vietham | Technology
Professional
5 meeting at
' Clinic of 30 medical
Februar Cardiovascula doctors
y 2009. . Invited talk S Croatia RBI
r Diseases, working in the
Zagreb, - .
i Clinical hospital
Croatia .
Medical
Centre Rebro
Sixth
2.-4. International S
March Ljubljana- Oral SOCS(‘)Cr'T?n&SetrS n
2009. Zagreb . computer Slovenia RBI
- presentation | science mainly]
Bohinj, | Workshop on .
. from Slovenia
Slovenia | Knowledge
Technologies
3. April 20 scientists
2009. . Oral . .
RBI seminar . mainly from | Croatia RBI
Zagreb, presentation
. RBI
Croatia
CNR,
14-17 35th annual 100 UNICAL,
Sept. Computers International Intern_ational Internatio UNICZ,
2008 . ; medical & UNIMIB,
in Cardiology | Conference ; nal
Bologn, Conference technical JUMC,
Italy audience AUXOL,
FORTH, RBI
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Section 1 - Justification of Major Cost Items and Rsources

UNICAL
UNICAL Costs (for the third reporting period)
EU contribution UNICAL contribution

Personnel 82.881,20 32.858,00 (7 MM)

of which subcontracting 4.608,29 0,00
Equipment 2353,91 6.000,00
Travelling 11.207,88 3.000,00
Other costs 962,83 0,00
Indirect costs 18.559,50 0,00
Management (Subcontracting 2.600,00 0,00
Audit)
TOTAL 118.565,32 41.858,00
Delta Costs 4.341,78
Total After Delta Costs 122.907,1(

UNICAL personnel by work-package (Man/Months)

WP’s EU Contribution UNICAL Contribution
WPO 6 planned 4 2
WP4 6 planned 5 1
WP5 6 planned 3 1
WP6 1 planned 1 1

WP 7 4 planned 2 1
WP8 5 planned 4 1
TOTAL 28 planned 19 7

Work performed

WPO: management activities (5 MM) as coordinator a¢ tonsortium, according to what has been
detailed in the description of WPO. Further acyiviis been required for the development of theraont
amendment related to the extension of project durat

WP4: the activities (6 MM) have concerned the contiifiu in the selection, development, tuning and
application of KDD methods for the analysis of vaet medical data sets.

WP5: the activities (6 MM) have concerned contribusan the development of the CDSS prototype, in
particular in the software development of: Strat€pntroller, Inference Engine, Model Manager, Model
Base; contribution in the preparation of Deliveeabi36.

WP6: the activities (1 MM) have concerned: contribuatio the testing and assessment of the end-user
services; contribution in the preparation of Dalalde D37.

WPT7: the activities (4 MM) have concerned: contribatio the deployment of the platform prototypes;
contribution in the development of clinical testipgotocols; support to the clinical partners in the
execution of clinical testing ad validation; cohtriion in the preparation of Deliverables D40 atbD
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WP8: the activities (5 MM) have concerned: contribatim the preparation of joint scientific papers;
maintenance, upgrading and improvement of the projeb site; contacts and interactions with Italian
health care professional associations (SIC: Itaasociation of Cardiology, SIMI: Italian Associai of
Internal Medicine); contribution in the preparatiminDeliverables D38, D46, D47.

Explanatory note on major costs

Major costs have been for personnel costs andlliraye Direct Costs refer to:

+ Personnel costs for additional supporting of research anchrelogical development innovation
activities and consortium management activitieseylttoncern about the establishment of 4
temporary contracts for 4 external personnel coation (27 MM), with a total gross amountBfiro
82.881,20 The subcontracting duro 4.608,29is motivated by an external technical contribution
software development activity related to WP5.

+ Travelling costs for the participation of internal and exétmpersonnel to the Steering Meetings of
the project, to specific technical and managemeeétmngs with other partners, to national and
international conferences and workshops relatetidactivities of the project, to the participation
clustering and consultation meetings. The totalamgEuro 11.207,88

+ Equipment costs have been charged according to the followamreciation formula (typically used
by UNICAL): A/B x C x D, where A period of use, in months, for the prgj&tepreciation period,;
C equipment cost; D use, in percentage, of thepagemt for the project. The amount for the third
reporting period is equal turo 2353,91

+ Other costs related to consumables and services, amourtEtdion 3.562,83 This includes also the
subcontracting for the audit certificate relatedh® first and second reporting peridtlio 2.600,00.

+ Delta Costs: related to Audit Certificate for the third year @) , travel costs for final review
(41,50), management personnel needed for drawagrthl reports 1IMM (1843,32).

It is important to observe that the total costsorggal for the third reporting period include alsome
costs related to activities carried out duringgbeond reporting period but effectively chargedrduthe
third year.

The contribution of UNICAL to the project in thissnd year was the following:

+ The internal personnel contributed of total 7 MMMM of associate professors, 1 MM of assistant
professor, 1 MM administrative director and 1 MMradistrative secretary.

+ Travelling costs for the participation to steeringeetings, technical and management meetings,
international conferences.

+ Partial usage of already available equipments: rsdP@l Computers, 2 Laser Printer, 1 Video
Projector.

Deviations from the cost budget and from person-mdh budget
The deviations from the cost and person-month buaigerelated to more effort in terms both of ficiah
and personnel resources dedicated to the various Wainly due to the extension of the project donat
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UNICZ
EU contribution UNICZ contribution
Personnel 47.657,10 66.000,00
Equipment 0 55.000,00
Travelling 6.925,67 0
Consumables 1.215
Indirect costs 11.159,54 0
TOTAL 66.957,31 121.000,00
Adjustment -1211,16
TOTAL 65.746,15
Delta Costs 11550,54
Total after Delta Costs 77296,69
UNICZ personnel by work-package

WP’s EU Contribution UNICZ Contribution

WPO 0,5 (planned 0.5) 1

WP2 1 (planned 1) 5

WP4 3 (planned 0) 0

WP5 3 (planned 0) 0

WP7 15 (planned 8) 2

WPS8 2,5 (planned 2.5) 4

TOTAL 25 (planned 12) 12

Work performed (Brief Description)

WP2: the activity has been concerned the enrolimertteairt failure patients and collection of relevant
clinical data: Electrocardiogram, Holter electrattagraphy, Chest X-ray, Echocardiography, Clinical
chemistry with the aim to test and validate Heattfadatform . The data have been filled also in ECR
both basal assessments and additional clinicatisvi$he clinical assessment in the enrolled patient
scheduled every one-two months, and also earliefinfcal conditions are worsening. Moreover, for
Home monitoring environment, we have continued dbbect, every two weeks, in a smaller group of
patients the following parameters: systolic blosdsgure, heart rate, respiratory rate, % of bodignva
body temperature, in order to achieve an earlyrtiaig of heart failure decompensation, so as ihelica
in Deliverable D5.The collection of these data has been amplified @dpleted for supporting Heartfaid
platform functionalitiesMoreover we have provided storage of digital ECl@sfiin SCP format and
echocardiography images in DICOM format.

WP4: the activity with additional, not planned, 3 MNr contributing to the final development of
ontology and knowledge base for early detectioheart failure decompensation.

WP5: the activity has concentrated on clinical supporimplementation of methods for processing and
analysing diagnostic signals and images. We hatigeac contributed to develop the echocardioLab
decision servise (DS) of the platform.

WP7 According to the proposal UNICZ activities have ibdecused to test and validate the home and
hospital services of HEARTFAID platform. The figghase of testing and validation has been focused on
the evaluation of the patient condition by Homee&Jatemonitoring. UNICZ has selected a groufh(f
elderly patients, 9 males and 1 female, with a Ge\erity ranging from NYHA class Il and NYHA class
[ll, who currently have been enrolled into the fdain. The patients were enrolled if they have alzdé
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internet at home, possibility to use PCs (patienpatient’s relatives), if they have given informed
consent for the study.All patients manually accliiMinnesota questionnaire, once a week, and every
morning body temperature and respiratory rate, 8epg every morning manually acquired blood
pressure, heart rate and body weight, but for theggents the acquisition was automatic, by appatgr
bluetooth devices (A&D UA-767PBT and A&D UC-F2RT). The control of data from Nurse@Home
application was made by the doctor using the fesrd-of the platform daily. The evaluation of data
coming from Nurse@ Home has been useful to chep&saible cases of decompensation. The second
phase of testing and validation has been focuseslaluation of the Hospital Care services of Haaitf
platform. In particular among decision support s&y UNIZ has been tested “Hospital Care” and
“EchoCardio Lab”, based on features of CDSS. Fosgital care we have tested and controlled the
considerations suggested by the Heartfaid Platftmnough the knowledge base, for patients enralied
eCRF. For EchocardioLab service we have sent thecacdiographyc data, patient's images and report,
using the functionalities of our echocardiograpihMND 7/Pro VIVID 7) that we have activated and
integrated in the platform (transmission in HL7 amd®ICOM format).

WP8: UNICZ has carried out its own internal dissemratactivities, by increasing the awareness of
Heartfaid activities and current results within itsvn institution. In particular UNICZ website
(www.unicz.ij has been utilized as dissemination knowledge m#lanMoreover, UNICZ has
consolidated the interactions with several headite professional associations with the aim to keep
informed about the Heartfaid activities. In partaryin the Cardiovascular Disease Unit several meetings
with cardiologists and other specialized doctors general practitioners have been performed inaghalso
specialized nurse personnel for illustrating theitfaid platform functionalitiesinally for the 3 year of

the project, UNICZ has presented, directly as gartresponsible or in collaboration with the other
partners, the Heartfaid current results during ssveational and international events.

Explanatory note on major costs

Major costs have been personnel costs and trages.dDirect costs refer to Research and Technabgic
development innovation and Demonstration activities

The costs for personnel were used to pay sciemgBearchers and technical personnel involveden th
above mentioned WPs of the project, in particuld& AV

Moreover as UNICZ contribution we had three permmafized position doctors involved for a total & 1
man/months, with a budget @&6.000,00 eurolt was completely in line with planned budgetstated in
the DoW in Annex |.

We haven't costs for equipment because we have Wsig@Z contribution.

Traveling costs include journeys to official prdjeeeetings: Milan, Italy, London, UK, Heraklion, €ate
and second review meeting in Milan. Only one staéimber, Doctor Angela Sciacqua, has travelled.
Delta Costs refer to the Audit Certificate for Bigears (5200) and expenses for organizing thé firea
review and review meeting.

Deviations from the cost budget and from person-mah budget

We had to add MM for supporting WP4 activity, watditional, not planned, 3 MM, for supporting the
development of ontology to early detection of hdaiture decompensation; we added 3MM for WP5
activity for clinical support to implementation ofethods for processing and analysing diagnostitatsg
and images. Finally we added 7 MM for WP7 activdy testing and validation of the platform in Home
and Hospital environment.
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Explanatory note:
Adjustment: following the AUDIT certificate an adjunent ofEuro -1.211,17 on previous reports has been

done, due to a wrong calculation of other cos82n
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UNIMIB
EU contribution UNIMIB contribution

Personnel 26.899,41 56.050,04
Equipment 1.497,00 20.000,00
Travelling 171,39
Consumables 12.875,00
Subcontracts 1.820,55
Indirect costs 8.288,56
TOTAL 51.551,91 78.050,40
Adjustment -1.172,45
Total After Adjustment 50.379,45
WP’s EU Contribution UNIMIB

Contribution
WPO 0,5 planned 0,5 1
WP2 4 planned 1 2
WP7 8 planned 5 7
WP8 1,5planned 1,5
TOTAL 14 planned 8

Work performed

WP2: Biomedical data identification and collection

UNIMIB has continued (together with AUXOL) collent) data obtained daily from patients followed up
at home through telemonitoring technologies, wiettadobtained in the CHF clinic. Both UNIMIB and
AUXOL have completed data collection from patientsh chronic heart failure after obtaining their
recompensation, some of these patients were ingludea remote monitoring program through
telemedicine facilities. Data were collected acowgdo a previously agreed protocol. The MagIC vest
has also been used to collect additional data ftbmm home scenario. This has allowed further
improvement of the system of wearable sensors (Megs$t) aimed at collecting data on ECG (and thus
heart rate), physical activity and respiratory treacy. Further refinement has also been made in
solutions allowing for wireless communication betwesuch a homecare device (for example Bluetooth
technology) and for remote data transmission (argugh PDA or smartphone devices).

In the Hospital setting, the data were obtainedh liadm basal assessments (initial visits) and auitht
clinical visits.

WP7: Testing and validation

In this period at UNIMIB both the clinical and thechnical components of the team have continued
working on the activities connected with WP7 i.ethaties regarding implementation of testing and
validation of the platform.

The clinical components have selected 7 patientis thie characteristics defined in the clinical pomt
and shared with the other clinical partners ancechaquested them to sign the written informed coinse
that has been approved by the Institution’s Ethimammittee.
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A subgroup of 3 patients has been assigned taheSNURSE@HOME application by means of home
self collected biological parameters in combinatiath parameters collected by a special vest dgezlo

by UNIMIB (and AUXOL) focussing on ECG (and the tved heart rate signal) and respiratory activity.
Such patients have been instructed on blood presswd heart rate self measurement, on how to wear
and operate the vest, on how to transmit both mbnaad automatically the measured biological
parameters, and on how to answer to the Minnesatatipnnaire. Finally, they have been provided with
written material summarizing such instructions, finetocol for measurements and contact information.
ECG and respiration were assessed for 3 minutay e by such innovative platform including the
textile-based signal monitoring system, named Mag#dd a touchscreen PC running software
applications for data reception from MaglC anddollection of selected measurements.

Another subgroup of 4 patients has been selectédnatructed for data collection in the home sgttay
means of either the “Manual” acquisition procegurer “Automatic” acquisition devices (using the
blood pressure recorders and scales). A timelinghenactual simultaneous start and conduct of the
period of home monitoring has been set pendingntieenal full technical testing.

The technical components of our team have workednstalling the software provided by the other
technical partners of this project on the PC latatethe medical environment and on the PCs used at
home by the patients. They have also verified treect functioning of data transmission from thenieo
environment.

Finally, both the clinical and technical compondmase performed together with the envolved partoérs
the consortium the validation of the platform DS$thwrespect to both the Hospital and Home
environments.

WP8: Presentation of the HEARTFAID project during Iba@minars and at the time of University
lectures.

Explanatory note on major costs

UNIMIB contribution

Personnel

Prof. G. Parati ¢/m eur 68.649,32/11*7= eur 43.885,

Dott. M. Bombelli c/m eur 46.857,31/11*2= eur 8..B3D

Dott. Giancarlo La Petra lordo complessivo 41.432*%esi * 1= eur 3.766,54

Total eur55.971,98

Equipment

Eur 20.000,00 for usage obmputer systems developed for remote monitoringeairt failure patients
and for testing the suitability of a number of bexatical signals for the project. This has included of
device for nocturnal polysomnography

EC contribution

Personnel
Assegno di ricerca dott. G. Bilo dal 01/02/08 al0&208 eur 9.399,40
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Collaborazione professionale “intra muros” dottSLIGIULIANO, GREGORINI, BILO DA 1/1/2009 A
31/3/2009 EURO 17.500

Equipment
Equipment Atcor medical ft 00012418 del 12/10/2@07 9.980,00/60*15 months*60%usagk497

Deviations from person-month budget:

The increase in the overall personnel budget atMURIin the last part of the project is related teet
planned greater involvement of this Unit in theiaties related to definition of clinical parameteior
setting the machine intelligence and in those de/ad clinical validation and testing of the platfo
This has included more work in preparing deviced software for data collection, both in the hodpita

setting and at home, in properly training the gra8 to use of the home devices, and in creating a

working link between our systems for data collectamd the HEARTFAID platform. IN the last part of
the project, more work has been devoted to dateatmn for platform validation, as well as to data
analysis and interpretation. Overall, however weeexled the personnel budget by only € 418.28.
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JUMC
EU contribution JUMC contribution

Personnel 6094,25 5200,00

(4 MM)
Equipment - 8000,00
Travelling 11796,16 -
Consumables - -
Indirect costs 3578,08 -
TOTAL 21468,48 13200,00
Delta Costs 819,68
Total After Delta Costs 22288,16
JUMC personnel by work-package
WP’s EU Contribution JUMC Contribution
WP7 6 planned 6 4
WP8 1.5 planned 1.5 -
TOTAL 7.5 planned 7.5 4

Work performed

WP7:
During the third year JUMC has participated in finlklowing HEARTFAID WP:

- WP 7 Clinical testing and validation

- WP 8 Dissemination and exploitation

JUMC is one of four clinical Partners of the Projaomed at a support with medical knowledge
related to heart failure, in order give an inpup@art for technological Partners to develop Heaiture
Platform (HFP).

In collaboration with other clinical and technigartners we have continued our work on a prototype
plan of the HEARTFAID platform testing and validati proposed by UNIMIB/AUXOL. According to
the proposal, JUMC has selected a group of CHFempiatin NYHA class II- [l who have been enrolled
into the platform and followed the plan of clinicahlidation (WP7). The Nurse@Home application
software have been installed at patients’ home &kpatients have been trained to use the software
(manual insertion of the data) and appropriategoarfthe measurements. The following measurements
have been daily performed: blood pressure, hed#, n@spiratory rate, body weight, temperature,
Minnesota questionnaire. The consecutive collep@dmeters have been used by the HEARTFAID
system to predict the early CHF decompensation.

WPS8:

During the third year of the project JUMC has cimiired to the dissemination of HEARTFAID
(WP8) through presenting its design and results ainsiie meetings of personnel staff serving as an
update on ongoing research activities of the Depamt and progress in cardiovascular science sfienti
news and meeting of the Krakow Division of Polistr@iac Society and Polish Hypertension Society

The information on HEARTFAID is placed on the wedgps of the | Cardiac Department at JUMC
(http://www.kardiologial.cm-uj.krakow.pl/and official JUMC www.cm-uj.krakow.pl websites as
dissemination knowledge channel.
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Explanatory note on major costs:
Major costs have been personnel costs and tragéd.co

We have spent about 6.000 EUR parsonnelworking on the project. With this money we paid 705
MM for scientific researchers and technical pergbnMoreover as JUMC contribution we have spent
4.0 MM for 2 academic researchers and 1 personingis technical staff.

It was completely in line with planned budget aget in the DoW in Annex | for the first year.

We have spent about 11.000 EURti@veling We have traveled to project-related meetingsg@zaro,
Milan, Crete) and conferences related to the ptagsties. We have also covered the costs of thel tra
Revision Meeting in Catanzaro. The following staiembers have participated: Prof. K. Kawecka-
Jaszcz, K. Styczkiewicz MD, Olszanecka A. MD, Koaarcz A. Eng, ddrychowski M .

As JUMC own contribution we have spent also 800® éor the medical equipment used for the project
needs (echocardiography, ECG, Holter monitoring).

Delta Costs refer to the Audit Certificate.

Deviations from the cost budget and from person-mdh budget
We have no significant deviations with above
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VMWS
Eligible costs Amount (Euro)
Personnel 79,040.00
Travelling 146.88
Other costs 0.00
Indirect costs 15,837.38
TOTAL 95024,26
Adjustments -31.42
TOTAL 94,992.84
Audit 1,009.80
TOTAL after Audit 96,002.64
VMWS personnel by work-package
WP’s
WPO 1 planned 0,5
WP2 2.85 planned 4
WP7 5.8 planned 8
WP8 3.6 planned 3.5
TOTAL 13.25 planned 16

Explanatory note on major costs

During this reporting period, the major costs alated to R&D activities. The total travel costsidg
this period are 146.88 Euros (covering the trawstx of Dr. Biniaris for the STAB meeting in Crete)

Other costs
No other costs were declared by VMWS during thporéng period.

Deviations from the cost budget and from person-mah budget

There are no significant person-month deviatiogaming the involvement of VMWS in WP2, and WP8

Adjustment to previous period

As a result of financial audit UK 07-BA44-040, afjistment due to unaccepted costs of €26.18 plus
20% indirect costs totaling €31.42 has been dedfroed personnel costs.

Work Performed

WP2

T2.3 Data Collection

Declared (according to DoW): 4 MMs
Actual: 2.85 MMs
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In the scope of T2.3, the major activity of VMWS svaelated to the support of clinical partners dyrin
the data collection process regarding the usead$ @nd techniques developed earlier in WP2 as agell
the monitoring of progress and the preparation 36 Bs WP leader.

WP7
T7.1 Integration of the prototypes in suitable clincal settings
Declared (according to the DoW): 8 MMs Actual: M&1s

The major activity in this task involved the pregiaon of the solutions developed by VMWS during WP2
and demonstrated in the second review, for deployme a clinical setting. The solutions involved
acquisition of medical data over Bluetooth from siomer healthcare devices (A&D UA767PBT Blood
Pressure Monitor, A&D UC-321PBT Weighing Scales,noBluetooth Pulse Oximeter and FRWD
Sports computer) using a mobile phone or PDA anbseguent transmission of the data to the
HEARTFAID platform over GPRS connection. The intgyn of these solutions in a clinical setting
involved the following sub-activities

* In-house usability trials were performed by nonhtecal personnel, which provided minor
(mainly GUI related) feedback for technical revisoAs a result of this feedback, the GUI of the
application executed on the mobile device was @lfrtiedesigned in order to remove much of the
text and replace it by pictures, as well as tasgithe capabilities of the touch interfaces offere
by modern handheld devices.

* Furthermore, behaviour studies and analysis wer®npeed by potential users within controlled
environments, focusing on the user interface arel @lkerall functionality of the mobile
application.

* Finally there was collaboration with clinical pensel in order to examine the feasibility of the
developed solutions within clinical settings.

WP8
T8.1 Dissemination Activities
Declared (according to the DoW): 0.5 MMs Actuab MMs

The dissemination activities performed by VMWS dgrithe & reporting period are described as
follows:

ICMCC ConferenceVMWS arranged a European Projects’ Session dextida healthcare. In addition,
HEARTFAID Consortium presented the results of thggrt’'s research activities.

WORLDCOMP'08 - The 2008 World Congress in Compbéggnce, Computer Engineering, and Applied
Computing VMWS Arranged a session on Internet servicesealthcare, where HEARTFAID project’s
results where presented.

World Academy of Biomedical Sciences and Techredo@est for Health, World WABT Forum, Fuggi,
Italy. HEARTFAID project’s results were presented by VISW

T8.2 Exploitation Plan
Declared (according to the DoW): 3 MMs Actual: MMs

As a direct result of the expertise gained in tt@pse of HEARTFAID project VMWS has identified the
market potential for IP connected medical deviaes iateroperable connectivity services. Conseqyentl
VMWS has realigned its R&D roadmap towards thisobye. Furthermore, to promote the outcomes of
HEARTFAID project, both collectively and from a VMS8\perspective:

* VMWS has opened discussions with the Continua Adigato become a Contributing Member.
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« VMWS is in discussions to become part of the Mobilealth Alliance to promote IP connected
medical devices.
« VMWS is in discussions with WABT (UNESCO NGO) to lleatively exploit the outcome of

HEARTFAID to provide services for South-East Eurage part of the UNESCO/ESA Space for
Science Initiative.
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FORTHNET

CATEGORY €
PERSONNEL 65955.91
TRAVEL 9366.70
SOFTWARE 3296
OTHER COSTS 1633,88
MANAGEMENT 2020
INDIRECT 52764.72
TOTAL 135.037,16
Delta Costs 3.135,30
Total after Delta 138.172,46
Costs
WP’s
WPO 0.5 planned 0.5
WP2 6 planned 3
WP6 7 planned 7
WP7 2 planned 6
WP8 1.5 planned 3.5
TOTAL 17 planned 20

Work performed (Brief Description)

WP2

The interface of the Nurse@Home application has hpelated, with the aim of providing a more user-
friendly application. Furthermore, some functiotiei of the Nurse@Home application have also been
updated and improved, in order to provide a moamgparent application to the end-user (patient),
requiring less interaction on his behalf. Theseatpsl have been performed after considering theddmi

IT background of the end users and especially lttherlg (patients).

WPG6

A completely new Graphical user interface (GUI) basn developed and a large number of updates and
changes have been performed for the HEARTFAID Femdl, in order to integrate all the available
services and functionalities to the Front-end, tingaat the same time a more user friendly intexfac

WP7

Quite a few preliminary tests have been performedthe platform, in order to verify the interopetdaii
between the original prototypes of the availableAREFAID services, which are integrated at the Front
end, in different environments (hospital — home)ttier tests performed on the Front-end included on
line tests (through the internet) by various padne

WPS8
Exploitation issues considered by Forthnet:
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» Exploitation of the individual software modules. eBe will derive from the technological
expertise that has been gained from the reseatuilitias of the project, integrated with the core
competences and business interests of the company.

* Mid- and long- term commercial exploitation of thméegrated HEARTFAID platform is being
investigated.

* Previous experience in combination with Forthniige customer base is expected to benefit the
HEARTFAID prototype.

Explanatory note on major costs

Other costs (meeting expenses and registration fed)633.83 €

Software (applications and licenses): 3296.00 €

Delta Costs: Audit Certificate of last year (1000 ¥ travel expenses for the pre-review and review
meeting.

Deviations from the cost budget and from person-mah budget

No significant deviation to be declared.
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SYNAPSIS

CATEGORY
PERSONNEL 125.918,74
EQUIPMENT 112,91
TRAVEL 3.314,36
OTHER 624,00
INDIRECT 25.869,20
TOTAL 155.839,22
Delta Costs 1920,41
Total After Delta | 157.759,63
Costs
SYNAPSIS personnel by work-package
WP’s
WP3 5 planned 0
WP5 4 planned 2
WP6 8 planned 4
WP7 6,40 planned B
WP8 10,47 planned b
TOTAL 33,87 planned 14

Work performed (Brief Description)

WP3
SYNAPSIS participated in TASK T3.3 and T3.4, cangyout the following activities:
- Finalization of the Integration Middleware
- Coordination of the activities for the interopetapiof the services developed during the first two
years of the project activity
- Refinement of the modules prototype according whih feedbacks and suggestions provided by
the doctors during the validation phase
- Technical support during the deployment of the HEARID services both in the hospital
environment and home settings
- Technical real-time support during the validatidrage, to overcome the problems encountered by
the clinical staff while using the HEARTFAID Platfa during their daily activity

WP5
SYNAPSIS participated in TASK T5.4, carrying oué tfollowing activities:
- Integration of the DSS related to both home-card haospital-care into the HEARTFAID-
Platform
- Refinement of the integration and communicatiortqarol
- Refinement of the alerting mechanisms

WP6
SYNAPSIS participated in TASK T6.4, carrying oué tfollowing activities:
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- Implementation of improved integration mechanisaide to guarantee generality and scalability
of the HEARTFAID-Platform

- Refinement of the end-user services usability

- Coordination and supervision of the end-user sesviotegration activities

WP7
SYNAPSIS participated in TASK T7.1, carrying oué tfollowing activities:
- Coordination and supervision in the deploymentlaffprm for the validation phase
- Support the clinical domain experts for the validiaactivities
- Implementation of the changes to the end-user s=svrequest by the doctors during the
validation of the platform, in order to improve bgey and effectiveness of the platform

WP8
SYNAPSIS patrticipated in TASKS T8.1 and T8.2, cangyout the following activities:
- Participation to the 9th International HL7 Interogdality Conference, held in Crete in October
2008
- Participation in the identification of the potehtarkets and target groups, and definition of an
exploitation plan, as well as identification of theost suitable pricing solutions that could be
adopted by the healthcare structures that willraffe HEARTFAID services.

Explanatory note on major costs
The major costs afforded by SYNAPSIS are relatettaiels and labour activity.
As far as the travels are concerned, they areectkat the Review Meeting held in Milan on April 200
and General Assembly meetings, held in:
- London: June 2008
- Crete: October 2008

other internal technical meetings have been heRisa on July 2008.

Concerning the personnel costs (total of 33,87 qménsonths with respect to the planned 14
person/months), SYNAPSIS has been strongly invoivethe activities of WP3, WP5 WP6, WP7 and
WP8. In particular, it was necessary to finalise gnototypes developed during the previous repgprtin
period, to complete the integration and the interapility of the software modules developed, and to
refine the services according to the changes regidxy the clinical partners during the validatrase

to improve the usability and effectiveness of thefBrm.

Other costs
Audit costs related to the first two years of thej@ct lifetime.

Delta Costs: Audit Certificate for the % year, travel expenses for the pre-review and fieaiew
meeting

Deviations from the cost budget and from person-mah budget
There are no major deviations from the cost budget.

As far as the person-month budget is concernedrepert a higher effort with respect to the effort
expected. In fact, after the validation phase athithe clinical partners involved in this activigported a
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set of desiderata, i.e. improvements to the Platftvat would had significantly improved the results
achieved by the project as well as the usabilitthefservices within their daily practice. Therefat was
necessary to perform a set of adjustments and roatitin to refine the Platform prototypes according
the recommendations received.

Moreover, it was necessary to provide an unexpéecimatinuous” technical assistance, especiallyryri
the first months when the services have been addpdéh in hospital and home settings, in order to
overcome all the installation and connection protdehat have been encountered by the technicélo$taf
the clinical Partners.

In particular, connection problems appeared to hesggnificant incidence, especially at home of the
patients. In order to avoid losing any of the measwents acquired, anytime the web connection was
failing, the technical staff of Synapsis was aua#ato import manually the data collected from the
patient.

We put into evidence that connection problems aterelated to the platform functionalities. Moregve
at the end of the validation phase, after a runmagod, we have noticed a radical reduction in the
occurrence of technical problems.

In order to cover this additional effort, Synapked to involve junior software engineers that have
lower productivity, thus requiring a higher effartterms of man-months with respect to our estiomati
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CNR
CATEGORY
PERSONNEL 12.103,58
TRAVEL 4.244,19
MANAGEMENT(AUDIT) 1.200
INDIRECT 9.622,31
TOTAL 27.170,03
Delta Costs 1.705,39
Total after Delta Costs 28.875,42

CNR personnel by work-package

WP’s MM

WP5 1.52 planned O
WP6 1 planned 2
WP8 0.5 planned 1
TOTAL 3.02 planned 3

Work performed (Brief Description)

WP5

- Realization of the EchoCardioLab system — a Waetd application for the management of
echocardiography workflows. It includes i) portitagJava of the image processing algorithms, ii)
development of a dedicated DB and standard com@epters and iii) integration of specific CDSS
services.

-Integration of the CDSS Web Services in the HEARID-Platform.

-Preparation of Deliverable D36.

WP6
- Integration of the CDSS services in the HEARTFANRD Portal.
- Preparation of Deliverable D37, including the tdmpanied Document”.

WPS8
- Participation to 4 international conferences sederal academic and industrial seminars.

Explanatory note on major costs

Total Person Month: 3,02 RTD

Personnel Costs: 21.725,84 (including Overhead)

Major Costs: Travel - 4.244,19 (Milan April 2008,0hdon June 2008, Heraklion October 2008,
Catanzaro April 2009)

Audit Certificate P2:1200

Delta Costs Audit Certificate for last year, travel expenseshe pre-rebiew and final review meeting
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Deviations from the cost budget and from person-mah budget
With respect to the planned activities, a shifefiért has been made from WP6 and WP8 to WP5, for a

total of 1.52 PM. This slight deviation (which lesvpractically unchanged the total effort by thetnma)
was motivated by the realization of the EchoCardlmkystem and by the final general integratiornef t
CDSS prototype into the HEARTFAID platform
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FORTH

CATEGORY
PERSONNEL 48622.73
TRAVEL 14035.35
OTHER 500.00
INDIRECT 47593.21
TOTAL 110751.29
Delta Costs 3949,15
Total after Delta | 114.700,44
Costs
WP’s
WP5 4.95 planned 3
WP6 3 planned 3
WP7 4.05 planned 0
WP8 1.93 planned 1
TOTAL 13.93 planned 7

Work performed in months 25-39

The work has been performed around the followingc medical device integration, interoperability
and standards for interoperability, data secukibgwledge discovery, data processing, decision @upp

systems and technical support to the clinical \zianh.

The work of the third year was related to the fwilog WPs: WP2, WP3, WP4, WP5, WP6, WP7, WP8.

WP2

The final version of a flexible home acquisition a¢ote Nurse@Home has been implemented and
deployed in the clinical validation sites. This mtallows the home data acquisition in automatid a
manual way. In automatic way it integrates theolwlhg devices: a pulse-oxymeter (Nonin 4100), an
Ambulatory Blood Pressure Monitor (A&D UA-767PBTihdc an electronic scale (A&D UC-321PBT).
Also the integration of the MagIC Vest in the hoawguisition module has been successfully performed
(for the research workflow). The module support§edent ways of working used in the different
validation sites including the data acquisitiomgsa hospital phone center.

Furthermore, a module for the acquisition of the@sGecorded with the Esaote Archimed cardiograph
used in the hospital setting of Catanzaro has lbdesigned and successfully deployed in the validatio
site of Catanzaro.

WP3

In WP3, FORTH'’s activity in support of interopertttyiworldwide has accomplished the goal of the
acceptance of SCP-ECG as an international 1ISO atdrftBO 11073-91064:2009 - First edition 2009-
05-01) in the family of the x73 standards. In f&&DRTH has strongly contributed to the working grou
involved in the preparation of the ISO documentatiad to the support to the first edition. In such
respect, FORTH’s ECG viewer for SCP-ECG can bertteally used for any ECG devices compliant
with the SCP-ECG storage format (even from othenufecturers). A further advantage is that also
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dialectal implementations of the standard (likedhe present in the Esaote Archimed cardiograph) ca
be supported with reasonable modifications in tesfmean power. Thus, the solution implemented for
the Esaote cardiograph is theoretically an opemdstal solution that can be easily extended to wieate
device supports the SCP-ECG standard.

WP4

In WP4, FORTH has been involved in research ofaldei selection algorithms for survival analysis
where the time-to-event may be right-censored. & laggorithms are general but particularly important
for the analysis of the ANMCO data and other HEARTD related data; the algorithms were directly
inspired from and aim to address the analysis prablthat emerged during the work for D29. The
algorithms were designed, optimized and evaluagaghat the state-of-the-art in the field on a large
collection of high-dimensional biomedical dataset#hlications are under preparation. This work is a
joint project with the University of Calabria.

WP5

Minor adjustments have been performed to the algorior QRS detection, morphological classification
and evaluation of the dominant beat centroid. Tigerahm has been integrated in the hospital gayewa
used in Catanzaro for the acquisition of ECG confiiogy the Esaote Archimed cardiograph. Each ECG
is processed and the average dominant beat igistoi®CP-ECG format together with the raw data and
other information. An ECG viewer installed on treteyvay allows the cardiologist to view the ECG with
the average dominant beat and to perform measuteraeamplitudes and intervals on it.

The signal processing on the data (ECG and chegemment) collected from the MagIC vest has been
completed (for the research environment). Techriestl has been performed on a data set provided by
Don Gnocchi Foundation. The results have been predet Computers in Cardiology 2008 in Bologna,
Italy. The algorithm has been integrated in thesd@Home application being able of creating from the
incoming data the HR (heart rate) and RR (respiyatate) time series and the average RR is evaluate
and sent together with the other measurementstddta repository.

WPG6
The activities performed in this WP are mainly tethto the implementation of the final version of
Nurse@Home:

1) Review and discussion with clinical and technicartper about the user interface and

functionalities

2) Corrections and adjustments to the device inteniagdules

3) Implementation of the communication protocol witla¢liC vest (research workflow)

4) Integration of the MagIC vest post-processed datdurse@Home

5) Technical test and first test with local usershaf tinal application

6) Writing of the user manual for the installationnéiguration and troubleshooting

7) Training to the reference technical person of eadigation site.

WP7

The main activities performed in this WP are raldie the technical support provided to each vallidat
site in order to have a smooth start of the valitednd an effective support for any problem shaulde.
Technical support was provided by email, phonekyp8 conference.

WP8
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In WP8 FORTH has carried out dissemination acésitaccording to the general plans defined in the
deliverable D6. In particular FORTH has carried daist own internal dissemination activities, by
increasing the awareness of HEARTFAID activitied aarrent results within its own institution.

A demo session has been organized at IHIC 200thdrmdemo session done at FORTH booth, the demo
has been performed by many participants in IHIC.oAmhthem Mr. Yun Sik Kwak, Chairman-designate
of ISO TC215, Health informatics.

A special session in cooperation ISTI-CNR and otger projects like ACGT and ContraCancrum has
been organized at ISDA 2009 (Pisa, Italy, NovemP@d9). This special session titled “Intelligent
Systems Design and Applications in the Health Dorhaiill aim to present, analyze and discuss new
research trends about the design and applicationtelfigent advanced systems for medical ontolsgie
medical knowledge discovery, representation andagament, signal and image processing, efficient
clinical decision support systems, multilevel mdidgl of pathologies, therapy simulation and
virtualization of the human physiology.

Explanatory note on major costs

Major costs have been travel and personnel costs.

FORTH has spent about 14000 EUR for traveling arnasistence. We have traveled to project steering
meetings (Milan, London and Catanzaro) and athasé meetings we participated with more than one
staff member: Franco Chiarugi and Giorgos Zachaa@is in Milan, Franco Chiarugi and loannis
Tsamardinos in London and Franco Chiarugi, Giorg@asharioudakis and loannis Karatzanis in
Catanzaro. We have also traveled to internatiomadezences for dissemination purposes (CinC 2008 an
IHIC 2008) where the FORTH’s participant was Frar@oiarugi. We have also patrticipated in the
second annual review held in Milan (Franco Chigr@jorgos Zacharioudakis and loannis Karatzanis).
Finally FORTH has also organized together with FOIR@t a steering meeting in Heraklion, Crete,
Greece jointly with the IHIC 2008 conference.

FORTH has spent about 500 EUR for other costs (genant). This cost is referred to the audit
certificate of the second year that was paid indA&008.

FORTH has spent about 48600 EUR for personnel. \thith money we paid about 13.9 men/months
mainly of high-profile people for the reasons ekmda in the “Deviations from the cost budget arahfr
person-month budget”.

Delta Costs: Audit Certificate for the last peridthvel expenses for the pre-review and final nevie
meeting

Deviations from the cost budget and from person-mah budget

Activities in WP2, WP3 and WP4 have been performéth graduate or master student and also with
staff personnel not formally accounted on this gebj Thus, the overall effort in this last yeasigperior

to the formally reported one. This effort has bewtessary in order to successfully complete the
technical development in full agreement with thigedent needs of the several pilto centers in sualay

to be able to start smoothly a successfull cliniaidation in each pilot center. We experienceat tht
the beginning some technical support was necessdryery quickly each validation center was able to
work autonomously and to perform effectively thimickl validation.

However the accounted extra effort in this lastryé@es not overcome the total effort estimatechi t
DoW and also in terms of total personnel cost thal eamount is comparable with the estimation made
the DoW for the whole duration of the project.
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Workpackage progress

The work performed for the all WPs has been subdbdssompletely quite in line with DoW. The most
significant deviation is the contribution offered\WP2 in order to integrate several home devicelstlam
MagIC Vest for the research environment. Furtheartbe work performed in CDSS for WP5 has been
partially done also for WP4 considering that WPd ®#P5 have several overlapping points.
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RBI
EU contribution RBI contribution
Personnel 33012.9% 36764.22
Travelling 17495.22 3504.88
Other Costs 3507.12
Management 2495.85
Indirect costs 10600.80
total 63604.82 43776.22
adjustment to previous -273.41
periods
requested EC 63331.41
contribution
Delta Costs 2586,89
Total After Delta Costs 65.918,30
RBI personnel by work-package
EU Contribution RBI Contribution

WP’s
WPO 0.5 (planned 0.5 MM) 0
WP4 18.5 (planned 5 MM) 10
WP5 2 (planned 2 MM) 2
WP8 1 (planned 1 MM) 4
TOTAL 22 (planned 8.5 MM) 16

Work Performed (Brief Description)

WP4

Knowledge discovery on data sequences collectadéplatform during the experimental phase has
been performed and the long and the short reporitabtrospective ANMCO data have been prepared
from the previously obtained results. New versibthe HF ontology has been developed based on the
new version of HF guidelines. A package for therdiation of the ontology has been built and the
corresponding documentation has been prepareddBaseomments of medical partners using
platform’'s decision support service in the expentaephase, manifold improvements of the knowledge
base have been done. Finally, some relevant kngeldscovery results have been integrated into the
knowledge base.

WP5

A new version of the integration of patient datanirthe eCRF with the knowledge base has been
implemented and tested. A few new categories ofsags resulting from the decision support service
for the hospital care have been introduced.

WP8
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A lot of effort has been invested into disseminaibd the results. In total we have prepared andgimed
four papers at international conferences, we haepgred three journal papers (one already publjshed
we had three presentations at Workshops, one chtéti& at the university (Ho Shi Min City, Vietnam)
and one invited talk at the hospital (Clinical GenZagreb, Croatia). We have organized a localeptoj
meeting with a few presentations for Croatian iaréif intelligence community. We have given the
package with the HF ontology and corresponding aemiation to the EU FP7 HeartCircle project.

Explanatory note on major costs

In the third project year the greatest cost has Ipeesonnel. It has been used for 2 PhD studentsléP
and Bosnjak) and in total for their 22 men-montRéease note that the sum of 33012.95 EUR
corresponds$o the payment of in total 24 men-months, 2 of WwhHiave been actually done and reported
as men-months in the second period but they haee peactically paid during the third period and
because of that they are included as the costeahiid year.

Traveling costs include journeys to official prdjeveetings: Milan, Italy (Gamberger, Smuc, Horvat),
London, UK (Gamberger, Smuc, Horvat, Prcela), HevakGreece (Gamberger) and Catanzaro, Italy
(Gamberger), and second review meeting in Milaaly [{Gamberger, Prcela). We also participated on a
few conferences: "Medical Informatics in Europe" tkemburg, Sweden (Prcela), "Information
Technologies" Cavtat, Croatia (Gamberger, Jovidfoputers in Cardiology" Bologna Italy
(Gamberger). Additionally, we organized a Workshop Knowledge Discovery Porec, Croatia
(Gamberger, Prcela, Bosnjak, Jovic, Horvat). Tlaedl to Vietham and participation on "Pacific Rim
International Conference on Artificial Intelligerideas been paid by a Croatian project and is repaat
traveling cost contributed by RBI (3504.88).

Other costs

There are management costs (2495.85 EUR) which beee used as personnel cost for permanent staff
(1942.40 EUR) and the remaining 553.45 EUR has bezcost of the organization of a local Workshop
on which we disseminated the project results.

The adjustment is due to VAT costs in hotel bikzldred by mistake in periods P1 (2006.-2007.)R&d
(2007.-2008.) in the amount 0f273.41 EUR

We have bought a server computer for knowledgeosleny tasks which has been paid by Croatian
Ministry of Science (3507.12 EUR) and reported B$ €dntribution in other costs.

Delta Costs Audit Certificate for the whole project periodavel expenses to the pre-review and final
review meeting.

Deviations from the cost budget and from person-mah budget

The most significant deviation is the increased bemof 22 engaged person-months compared to
planned 8.5 person-months but without increasespect to the cost budget. The main reason iddhat
the third year we have planned for WP4 only adasitelated to the integration and testing of krealgke
discovery methodology. But already in the previgaar it became clear that the developed knowledge
base will need constant improvements, especialtinguhe testing phase in the third year. Besitias, t

it happened that in the year 2008 European SoofeBardiology published new version of HF guidedine
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what required significant improvements and pubiwatof the new version of the developed HF
ontology. It must be noted that in spite of the@ase of engaged person-months we have remairied in
frames of the planned budget what has been posdildeto the fact that engaged personnel has been
young PhD students with low monthly income. Alsegse note that the work required high contribution
of the RBI permanent staff which has been alsoifsigmtly larger than planned
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EU Contribution AUXOL Contribution
Personnel 26.978,46 44.000,00
Equipment 4.816,47 60.000,00
Travelling 1.879,68
Other Specific Costs 2.225,27
Mangement C
Adjustment previous 1.484,27
periods
Indirect Costs 7.476,83
TOTAL 44.860,98 104.000,00
Delta Costs 7.130,40
Total After Delta Costs 51.991,38

AUXOL personnel by work-package

WP’s EU Contribution AUXOL Contribution
WP2 5,4 planned 1 1,5
WP7 8,6 planned 7 2,5
WP8 0 planned 3,5 1
TOTAL 14 planned 11.5 5

Work performed (Brief Description)

WP2: Biomedical data identification and collection (Mi&lonth: Mariaconsuelo Valentini 1,5; Miriam
Revera 5,4)

AUXOL (together with UNIMIB) have continued colléey data obtained daily from patients followed
up at home through telemonitoring technologieshwlidta obtained in the CHF clinic. Bothauxol AND
UNIMIB have completed data collection from patiemtgh chronic heart failure after obtaining their
recompensation, some of these patients were ingludea remote monitoring program through
telemedicine facilities. Data were collected acowgdo a previously agreed protocol. The MagIC vest
has also been used to collect additional data ftben home scenario. This has allowed further
improvement of the system of wearable sensors (Megs$t) aimed at collecting data on ECG (and thus
heart rate), physical activity and respiratory treacy. Further refinement has also been made in
solutions allowing for wireless communication betwesuch a homecare device (for example Bluetooth
technology) and for remote data transmission (argugh PDA or smartphone devices).

In the Hospital setting, the data were obtainedh lliadm basal assessments (initial visits) and aultht
clinical visits.

WP7: Testing and validation (Man/Month: Mariaconsuelaléhtini 2,5; Miriam Revera 4,6; Andrea
Faini 4)
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In this period AT AUXOL both the clinical and thechnical components of the team have continued
working on the activities connected with WP7 i.ethaties regarding implementation of testing and
validation of the platform.

The clinical components have selected 7 patientis thie characteristics defined in the clinical pomt
and shared with the other clinical partners ancchaquested them to sign the written informed coinse
that has been approved by the Institution’s Ethimammittee.

A subgroup of 3 patients has been assigned taheSNURSE@HOME application by means of home
self collected biological parameters in combinatiath parameters collected by a special vest dgezlo

by AUXOL and UNIMIB focussing on ECG (and the dexivheart rate signal) and respiratory activity.
Such patients have been instructed on blood presswd heart rate self measurement, on how to wear
and operate the vest, on how to transmit both nmnaad automatically the measured biological
parameters, and on how to answer to the Minnesatatipnnaire. Finally, they have been provided with
written material summarizing such instructions, finetocol for measurements and contact information.
ECG and respiration were assessed for 3 minutey e by such innovative platform including the
textile-based signal monitoring system, named Mag#dd a touchscreen PC running software
applications for data reception from MaglC anddollection of selected measurements.

Another subgroup of 4 patients has been selectédanatructed for data collection in the home sgttay
means of either the “Manual” acquisition procegurer “Automatic” acquisition devices (using the
blood pressure recorders and scales). A timelinghenactual simultaneous start and conduct of the
period of home monitoring has been set pendingntieenal full technical testing.

The technical components of our team have workednstalling the software provided by the other
technical partners of this project on the PC latatethe medical environment and on the PCs used at
home by the patients. They have also verified threect functioning of data transmission from thenleo
environment.

Finally, both the clinical and technical componehts/e performed the validation of the DSS of the
platform with respect to both the Hospital and H@neironments.

WP8: (Man/Month: Mariaconsuelo Valentini 1) Preserdatiof the HEARTFAID project during local
seminars and at the time of University lectures.

Explanatory note on major costs
Major costs have been personnel, equipment, audling.

1. Personnel15.203,19 EUR for a PhD research grant (a juraodiologist), largely involved in the
research activities listed above. 11.775,27 EUR doBio-engineer mostly involved in the
validation and testing activity (technical and imfatics aspects).

2. Equipment:2.783,20 EUR: correspondent to the second yeaeptage of the depreciation (40%
of the asset value), usually applied by Istitutoxélogico Italiano. The equipments purchased are
a System for Biomedical signal acquisition and atgime PC. 2.033,27 EUR for informatic
hardware used during the validation and testiniyifct

3. Travel: 809,43 EUR for the participation of Mariaconsu¥lalentini to the project meeting that
took place in Heraklion (Crete) in order to dedlige protocol for clinical testing and validation.
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4. 581,25 EUR for the participation to the projecteBiiy Meeting in Catanzaro, Italy, with the
object of finalizing all the issued concerning testing and validation phase of the project, the
final review (with particular regard to all of tNéP presentations and demos).

5. 489,00 EURO are some expenses reimbursed by Auxoldag Mariaconsuelo Valentini during
the third period, but regarding the meeting in Zagathat took place during the second year of
project.

Other costs

1. 1.011,27 EUR: costs (coffee breaks, lunch and d)rswestained for one of the periodic meetings
that was held in Milan on February 18 and 19, 2008.

2. 1.214,00 EUR: costs (coffee breaks, lunch and d)nsiestained for one of the annual review
Meetings with UE Representatives that took placé&pnl 9, 10, 11, 2008.

3. 1.781,12 EUR (1.484,27 of direct costs plus 29@Bimdirect costs) are for an adjustment about
the travel costs of the first period that were vglgncalculated caused by a simple error of
computing.

Delta Costs: Audit Certificate for the whole project period, ied expenses to the pre-review and final
review meeting

Deviations from the cost budget and from person-mah budget

There are no deviation from the cost budget othihee years of project.

The most significant deviation from expectations leen the increased number of engaged person-
months (19 instead of 11.5 planned). This deviationing the third year is justified by the heavier
engagement in the testing and validation activiteessprogrammed in the workplan. This has included
more work in preparing the tools for data collectio the hospital setting and at home, the necgss
training of the patients, the need to link our eyst for data collection with the HEARTFAID platform
and finally the actual data collection itself withe associated time required for data analysis and
interpretation and for preparation of the relatetivérables.
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Table 3: Budget vs. Actual Costs

Updated Cost Budget Follow-up Table

Contract N°

IST-2005-27107

Acronym:HEARTFAID

ACTUAL -
Pct.spent Remaining
TYPE of BUDGET COSTS Budget
PARTICIPANTS EXPENDITURE Period 1 Period 2 | Period3 Total (EUR)
(as defined by Annex
2 e al bl cl (al+bl+cl)le e-al-bl-cl
UNICAL Total Person-month 70 26 29.80 28.00 120% -13.80
Personnel costs 165000 36453.42 85129.00 82881.20 124% -39463.62
Other costs 86484 21322.24 15109.37 21089.44 67% 28962.95
Indirect Costs 49096 9896.15 19826.48 18936.46 99% 436.91
Total Costs 300580 67671.81 120064.85 | 122907.10 103% -10063.76
UNICZ Total Person-month 35 19.5 6.50 25.00 146% -16.00
Personnel costs 54200 14387 7690.92 47657.10 129% -15535.02
Other costs 51167 1462.01 2534.65 17766.12 43% 29404.22
Indirect Costs 20073 3169.8 2045.11 13084.63 91% 1773.46
Total Costs 125440 19018.81 12'270.64 78'507.8b 88% 15642.66
UNIMIB Total Person-month 24 0 6.00 14.00 83% 4.00
Personnel costs 43064 0 13082.93 26899.41 93% 3081.66
Other costs 35461 551.22 2506.12 8288.56 32% 24115.10
Indirect Costs 14505 110.24 3117.81 16363.94 135% -5086.99
Total Costs 93030 661.46 18706.86 51551.91 76% 22109.77
JUMC Total Person-month 26 15.5 3.00 7.50 100% 0.00
Personnel costs 50000 22368.92 3073.53 6094.25 63% 18463.30
Other costs 28337 13086.97 19863.54 12615.84 161% -17229.35
Indirect Costs 15267 7091.17 4587.41 3578.08 100% 10.34
Total Costs 93604 42547.06 27524.48 22288.17 99% 1244.29
VMWS Total Person-month 63 27.36 27.87 13.25 109% -5.48
Personnel costs 360000 158720 167200.00( 79040.00 112% -44960.00
Other costs 24518 14614.23 11231.60 1156.68 110% -2484.51
Indirect Costs 75704 32826.76 36226.52 15837.38 112% -9186.66
Total Costs 460222 206160.99 214658.12 | 96034.06 112% -56631.17
FORTHNET Total Person-month 66 36.1 16.00 17.00 105% -3.10
Personnel costs 288000 143058.68 90577.97 65955.91 104% -11592.56
Other costs 42714 6519.58 11543.19 19451.83 88% 5199.40
Indirect Costs 237600 114446.94 72462.37 52764.72 101% -2074.03
Total Costs 568314 264025.2 174583.53 | 138172.46 101% -8467.19
SYNAP Total Person-month 80 24.2 75.00 33.87 166% -53.07
Personnel costs 429000 132556.69 209683.57 | 125918.74 109% -39159.00
Other costs 47933.33 6405.62 4054.34 5716.61 34% 31756.76
Indirect Costs 94186.67 27792.46 42747.58 26124.27 103% -2477.64
Total Costs 571120 166754.77 256485.49 | 157759.62 102% -9879.88
CNR Total Person-month 48 25.96 19.82 3.02 102% -0.80
Personnel costs 197800 113'019.48 93919.60 12103.53 111% -21242.61
Other costs 28400 6'421.55 11231.02 7149.58 87% 3597.85
Indirect Costs 165120 76428.92 66967.32 9622.31 93% 12101.45
Total Costs 391320 195'869.95 172117.94 | 28875.42 101% -5543.31
FORTH Total Person-month 43 10.98 17.44 13.93 98% 0.65
Personnel costs 141900 45895.92 58436.57 48622.73 108% -11055.22
Other costs 18236 6486.63 10510.69 18484.50 195% -17245.82
Indirect Costs 170280 53239.27 62569.80 47593.21 96% 6877.72
Total Costs 330416 105621.82 131517.06 | 114700.44 106% -21423.32
RBI Total Person-month 46 21.5 26.50 22.00 152% -24.00
Personnel costs 72800 21717.06 31899.15 33012.95 119% -13829.16
Other costs 88666 35728.85 14706.72 22369.38 82% 15861.05
Indirect Costs 31573 11489.18 9321.17 10809.38 100% -46.73
Total Costs 193039 68935.09 55927.04 66191.71 99% 1985.16
AUXOL Total Person-month 24 9 8.00 14.00 129% -7.00
Personnel costs 50000 13500 12216.33 26978.46 105% -2694.79
Other costs 28525 5986 5183.93 17387.69 100% -32.62
Indirect Costs 14505 3897.2 3480.05 7625.23 103% -497.48
Total Costs 93030 23383.2 20880.31 51991.38 103% -3224.89
TOTAL Total Person-month 525 216.1 235.93 157.70 116% -84.73
Personnel costs 1851764 701677.17 772909.57| 555164.28 110% -177987.02
Other costs 480441.33 118584.9 108475.17| 151476.23 79% 101905.03
0]Indirect Costs 887909.67 340388.09 323351.62| 222339.61 100% 1830.35
0|Total Costs 3220115 1160650.16 1204736.4 | 928980.12 102% -74251.64
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Table 4: Person-Months Status Table

Person-Month Status Table

CONTRACT N° 21107 AC-
ACRONYM:- HEARTFAD |Partner - Person-month per Workpackage own staff
PERIOD: 112108 30/4/09 — 0
0 | = = |
= s 5 5 3 £ @ & & 2 & = | 5 5 5 38 2
Workpackage 2: Actual WP total:  119.25 0.00 1.00 4.00 0.00 285 6.00 0.00 0.00 0.00 0.00 5.40 8.5 0 5 2 1.5
Planned WP total: | 10.00 0.00 1.00 1.00 0.00 4.00 3.00 0.00 0.00 0.00 0.00 1.00 0
Workpackage 3: Actual WP total: | 5.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0
Planned WP total: | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00 0.00 0.00 0
Workpackage 4: Actual WP total: 127.50 6.00 3.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1850 0.00 11 1 0 10
Planned WP total: | 10.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.00 0.00 0
Workpackage 5: Actual WP total: |21.47 6.00 3.00 0.00 0.00 0.00 0.00 4.00 152  4.95 2.00 0.00 3 1 0 2
Planned WP total: | 10.00 3.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 3.00 2.00 0.00 0
Workpackage 6: Actual WP total: 120.00 1.00 0.00 0.00 0.0 0.00 7.00 8.00 1.00 3.00 0.00 0.00 1 1 0 0 0
Planned WP total: | 17.00 1.00 0.00 0.00 0.00 0.00 7.00 4.00 2.00 3.00 0.00 0.00 0
Workpackage 7: Actual WP total: 159.85 4.00 15.00 8.00 6.00 5.80 2.00 6.40 0.00 4.05 0.00 8.60 16.5 1 2 7 4 2.5
Planned WP total: | 45.00 2.00 8.00 5.00 6.00 8.00 6.00 3.00 0.00 0.00 0.00 7.00 0
Workpackage 8: Actual WP total: 129.50 5.00 2.50 150 150 360 150 1047 050 193 1.00 0.00 10 1 4 0 4 1
Planned WP total: | 28.00 4.00 2.50 150 150 350 3.50 5.00 1.00 1.00 1.00 3.50 0
Workpackage 0: Actual WP total: | 9.00 6.00 050 050 0.00 100 050 0.00 0.00 0.00 050 0.00 2 1 1 0
Management Planned WP total: | 6.50 4.00 0.50 0.50 0.00 0.50 0.50 0.00 0.00 0.00 0.50 0.00
Actual total: |191.57 |[28.00 25.00 14.00 7.50 1325 17.00 33 .87 3.02 13.93 22.00 14.00 54 7 12 10 4 16 5
Total Project Person-month Planned total: 126.50  109.00 12.00 8.00 7.50 16.00 20.00 14.00 3.00 7.00 8.50 11.50 0




