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Executive Summary

The objective of Workpackage WP7 “Testing and Validation” is to validate the
HEARTFAID Platform (HFP) prototype into suitable clinical settings. This
document describes how the HFP has been deployed in the selected clinical
settings in order to allow the clinical partners to assess the different services of
the platform and perform validation process. In particular, we describes how the
modules specifically developed or adapted to the project needs, have been
integrated and configured in order to provide the end users with a centralized
access point of a highly distributed system.

In fact, it is important to highlight that all the validation sites have used the same
installation of the interoperable HFP. In addition, this platform should not be
considered as a centralised software package installed on a single server, whilst,
on the contrary, as a set of independent modules, totally distributed among the
technological Partners’ sites and accessed though the web whenever needed.

The key module of the Heartfaid platform in terms of integration is the
middleware, designed and developed in the Workpackage WP3. The deliverables
D20 and D28 describe the technical details of the integration protocols and the
interoperability profiles used for implementing the HFP. Moreover the
Deliverables “D8 - Definition and formulation of the organization and
management models for the healthcare delivery” and “D23 - User needs analysis
and functional specifications of the Heartfaid platform services” describe the
clinical sites selected for the validation process, the workflows defined for the
assessment and the services provided by the HFP.

In order to identify a clear context to be used as reference setting for the
validation phase and, thus, uniform the validation activity performed by the
clinical sites, in Section 2 we describe a hypothetical scenario in which a patient,
named Alex, represents the real patients selected by the Clinical Partners to
validate the services of the HFP, and we describe how the assistance path of
Alex is supported by the HFP.

Section 3 will then describe how the middleware layer of the HFP is able to
support the these workflows, and we show all the interactions among the
modules of the HFP implemented by the middleware.

Finally, we demonstrate that the integrated and distributed HEARTFAID platform
is able to technically and functionally support all the workflows defined by the
clinical partners.

The Appendices of this document will report the installation, configuration and
use details of the major modules developed in the context of the HEARTFAID
project and integrated into the HFP through the middleware.

EU STREP - Specific Targeted Research or Innovation Project
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1. Glossary of terms

Aml Ambient Intelligence

AmIE Aml enrolment

ASE Alarm System enrolment
CDSS Clinical Decision Support System
DSS Decision Support System
EPR Electronic Patient Record
ESB Enterprise Service Bus

GPE Global Patient Enrolment

HF HEARTFAID

HFP HEARTFAID Platform

KB Knowledge Base

MPI Master Patient Index

SOA Service Oriented Architecture
SPC Select Patient Context
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2. Application scenarios for the validation phase

The HFP has been validated in three clinical validation sites, which have been
selected to test the functionalities of the Platform in all of the typical environments
served for the support of the heart failure (HF) patient: home, the general
practitioner (GP)’s office, the specialized cardiology hospital (both outpatient and
inpatient services).

In order to identify a clear context to be used as reference setting for the
validation phase and, thus, uniform the validation activity performed by the three
sites, we have depicted a hypothetical scenario in which a patient, named Alex,
represents the real patients selected by the Clinical Partners to validate the
services of the HFP:

1. Alex feels bad and goes to his cardiologist;

2. After the visit, the doctor decides to enrol Alex into the HEARTFAID
programme;

3. The doctor checks that Alex is not already enrolled and then inserts his

demographic data;

Afterwards he accesses the eCRF and inserts the clinical data of Alex;

5. Now the doctor is able to exploit the KB of the “Hospital care” scenario
(based only on clinical data) for a preliminary assessment of the overall
conditions of Alex (baseline visit)

6. Before ending the visit, he decides to enrol Alex for the continuous
monitoring and to activate the CDSS of the HFP for the Early Detection of
Decompensation;

7. The measurements start arriving during the subsequent days;

8. After few days, the HFP has enough data to invoke the DSS automatically
(so called automatic DSS);

9. If the values acquired are in a normal range, an e-mail confirming the
healthy state of Alex is regularly sent to the doctor;

10. Once the DSS identifies an abnormal situation, an alarm is issued
according to the severity detected by the DSS itself (e-mail and/or SMS);

11. Whenever needed, the doctor can access the platform in order to either
visualise the measurements acquired by the sensors or to select a subset
of these values and activate the KB-based DSS on the selected values
(so called on-demand DSS).

s

The following pictures show a graphical representations of the workflows related
to the basic services of the platform.
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Scenario Environment: Secondary Care

Inserts
Enroliment Data
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eCRF

Insert clinical data

4
4

Alex
goes to the Cardiologist

Figure 2.1 — Data workflow of the patient enrolment and registration of clinical data.

Figure 2.1 shows the workflow related to the enrolment of a new patient. When
Alex goes to the cardiologist, the doctor evaluates his conditions and, in case,
decides to enrol him in the HEARTFAID programme.

To do so, the cardiologist needs to insert, into the platform, the demographic
information of Alex. These data are stored into the Master Patient Index (MPI) of
the middleware that guarantees the unique representation of a patient within the
entire HFP architecture. The demographic data are automatically sent by the
middleware to the eCRF through a web-based messaging service.

This procedure is completely transparent to the cardiologist. In fact, after the
insertion of Alex’s demographic data, the doctor can access the eCRF where
Alex is immediately recognised as enrolled patient and, thus, insert the clinical
data.

Finally, a complete file related to Alex and containing both demographic and
clinical data, is available to all the modules of the platform and, of course, to the
authorised users.
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Figure 2.2 — Data workflow of the clinical data visualisation and example of on-
demand CDSS.

After the clinical data have inserted into the eCRF through the web Portal, at any
time the doctor can recall the data stored and perform the baseline evaluation
exploiting the support of the KB (Knowledge Base)-based DSS (see Figure 2.2),
which has been developed using a deductive approach on historical data.

This approach has been called on-demand CDSS; in fact, the decision support is
explicitly invoked by the doctor whenever needed and on the data selected by the
doctor himself.

The middleware will, then, activate the KB that interacts with the eCRF, receive
the response and show the results to the user using the Portal. All this procedure
is completely transparent for the user who will automatically see the answer of
the DSS.
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Figure 2.3 — Data workflow of the monitoring and automatic CDSS activation.

In order to activate the automatic decision support for the early detection of
decompensation, it is necessary to start monitoring the patient with the personal
acquisition sensors. Therefore, the acquisition devices should be provided (or
connected) to the patient in order to start the measurement of monitored values.
Similarly to the other procedures, the Portal provides the user with the
functionalities to assign the acquisition devices to the patient and to configure the
desired decision support algorithm(s).

The middleware will perform all the necessary configuration to the Aml (Ambient
Intelligence) system and will send a communication to an operator who is
responsible to setup the devices and to deliver (or to connect, in case of inmates)
the devices to the patient.
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Figure 2.4 — Data workflow of the monitoring service with automatic activation of
DSS and alarming system.

After the monitoring has been started from the Portal, the HFP is ready to acquire
the measurements from the acquisition devices. Either these devices are
operated manually or automatically, all the measurements are sent to the
middleware through the web, and then to the Aml system that stores all the
values acquired.

If the user has activated the automatic DSS, anytime a new value is acquired and
sent to the HFP, the middleware verifies if the conditions to invoke the CDSS are
verified. In fact, it might be the case that the measurements acquired are not
sufficient to activate the CDSS for the early detection of decompensation since
the decision support algorithms need also additional data, such as clinical
information, combination of measurements, past measurements, and so on.
When the required conditions are verified, the middleware is in charge to activate
the CDSS by means of a web-based messaging service, passing all the
measurements, historical data and clinical information needed for the
computation.

Once the CDSS has finished the computation, the result is received and
managed by the middleware of the HFP. It is important to notice that being this
service real-time with respect to the acquisition of new measurements from the
patient, there is no interaction between the doctors and the Portal.

Therefore, different from the on-demand service, the doctors (or the patient’s
relatives) cannot receive the results of the CDSS on the monitor. For this reason,
the middleware is in charge to manage the answers of the CDSS and, in case an
alert (i.e. a low risk of decompensation) or an alarm (i.e. a high risk of
decompensation) has been raised, it will automatically activate the emergency
notification mechanisms (e.g. e-mails, SMS, ring bells, etc.).

EU STREP - Specific Targeted Research or Innovation Project
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3. General architecture of the platform

In this section we will describe the general architecture of the HEARTFAID
Platform and we will describe how the exposed functionalities are the result of a
distributed interoperable platform of services that is able to guarantee a stable
integration among heterogeneous modules.

Although the driving keywords of the HEARTFAID Project have always been
“Interoperability” and “Integration”, these modules have been developed using
different technologies and methodologies. The main objectives to design and
develop a fully interoperable and integrated Platform, have been achieved by
implementing a messaging and service based middleware, in which the use of
standard protocols within any abstraction level of the Platform has been the key
of our success.

The HFP has been deployed in a distributed context in order to prove the
usability in a real scenario. The results have demonstrated the effectiveness of
the integration realised. In particular, the integration of the HFP has been
implemented with the goal to support the scenarios identified by the Clinical
Partners at the beginning of the project, and reported in Deliverable D8, as well
as the workflows described in the previous Section. The technical details
including the integration protocols and the interoperability profiles, have been
detailed in the Deliverables “D20 - Clinical standards and first middleware
prototype” and “D28 — Integration and Interoperability middleware prototype”.

In this Section we will describe how the midlleware is able to support all the
necessary interactions among the modules of the HFP in such a way as to
support the workflows described above.

In order to correctly evaluate the results achieved, it is important to highlight that
all the three validation site have used the same installation of the interoperable
HFP. In addition, this platform should not be considered as a centralised software
package installed on a single server, whilest, on the contrary, as a set of
independent modules, totally distributed among the technological Partners’ sites
and accessed though the web whenever needed.

Figure 3.1 shows the real architecture that has been used to validate the
Platform.

EU STREP - Specific Targeted Research or Innovation Project
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Figure 3.1 - General architecture of the HFP and installation sites of the
components

The reader may notice that the HFP has been accessed for validation by the
doctors at their validation sites, that is in Milan, in Krakow and in Catanzaro. The
components of the Platform are all distributed and the interoperability among
them is guaranteed by the middleware. In particular, the WEB Portal used by the
doctors to access the services is running on a server in Crete (Greece) as well as
the Alarming System, although there is no direct interaction between them. The
middleware, together with the service-oriented interface, the Aml System for data
monitoring and the Platform Repository are located in Livorno (ltaly). The
Electronic Patient Record with all the clinical data is located in Kracow (Poland)
while the Image analysis toolkit is located in Pisa (ltaly). Concerning the CDSS,
the on-demand services, that is the decision support activated by the doctor
whenever needed, are running on a server in Zagreb, while the automatic
services, that is the decision support activated automatically by the system
whenever all the necessary data are acquired, are running on a server in Pisa

(Italy).

Figure 3.2 shows the services exposed by the HFP to the final user through the
WEB Portal. In particular, the picture shows which services have been integrated
by using their “native interface” (in dotted boxes) and the services that have been
realised by developing a new protocol using standard approaches.
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Figure 3.2 — List of services implemented by the HFP

The services provided by the HFP to the final user are the following:

- Authentication: this service is used to identify the user as
authorised person to access the HFP services.

- Enrolment: this service allows the user to enrol a new patient into
the HF programme.

- Patient Context Selection: this service is used to search for a
patient and to recover his identification detail. This is a basic step
to all the other activities that can be performed on the HFP since
they all require the unique identification of a patient. Moreover,
once a patient has been identified, that is the “context selection”
has been performed, the middleware will guarantee that all the
interacting modules will operate on the correct patient without the
need, for the final user, to identify again the same patient when
using the native interface of other modules.

- KB service: this service represents the “on-demand CDSS” and is
operated through the native interface of the KB-module, although
the patients’ identification details are automatically send by the
middleware and the user do not need to select them again.

- eCRF data: this service allows the user to access the clinical data
of a patient.

- Img. analysis: this service allows to access the image analysis
toolkit to perform eco-images elaborations.

- Aml sub-enrolment: this service allows the user to start the
acquisition of measurements from the patient.

- Alarm sub-enrolment: this service allows to activate the alarm
system in order to generate alerts, by SMS, in case the CDSS
highlights a risk of decompensation.
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- DSS sub-enrolment: this service allows to select which automatic
CDSS should be active on a patient.

- DSS activation: this service allows to start and stop the DSS
monitoring activity on a patient.

The following figures shows the most important integration workflows realised.
The other workflows are comparable to the ones described.

XML
Enrolment

T o

Ent

oo

00000

] ]
Lt Lt @

Figure 3.3 — Workflows and integration of the “Enrolment” service

(@]

Figure 3.3 shows the workflow implemented to realise the enrolment service and
to guarantee the interoperability among the Portal, the middleware and the eCRF.
When a new patient is enrolled, the identification details are provided by the user
through the web interface. This information is then sent, by using a message-
based protocol, to the middleware that activates the MPI in order to register the
patient and to generate a unique identifier within the entire HFP architecture.

The MPI is responsible to guarantee the unique identification of the patients; in
other words, although each module of the HFP has a proprietary patients
identification method, the data belonging to the same patient can be exchanged
without any mistake.

After the MPI has registered the patient and has generated the unique identifier,
it notifies this identified to both the Portal and the eCRF that will, therefore, be
ready to receive the clinical data of that patient.
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Figure 3.4 — Workflows and integration of the “Patient Context Selection” service

Figure 3.4 shows the integration workflow implemented for the Patient Context
Selection service. At first, the end-user perform a “search” request by providing
some patient’s identification information, such as name, surname, date of birth,
etc. The search request is forwarded to the MPI that provides the list of patient
whose data match the information provided by the user. The searching is
performed using the criteria of “partial match”, i.e. the user is allowed to provide
partially complete information such as a part of the surname.

The list of patients matching the searching criteria provided by the user, is then
shown on the Portal and the user is able to select the correct one.

Patient Context Sel.

Figure 3.5 — Workflows and integration of the HFP service to access clinical data

Figure 3.5 shows the integration workflows implemented to insert, visualise or
change the clinical data of a patient. After the patient context has been selected,
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the access to eCREF is straightforward because the unique identifier of the patient
defined by the MPI allows the Portal to load the correct data using the native
interface of the eCREF itself and, if necessary, to submit a request of modification.

Set devi ! _
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Figure 3.6 — Workflows and integration of the services for activating the monitoring
of a patients and the DSS on every newly acquired measurements (respectively
Aml and DSS sub-enrollment)

Figure 3.6 shows the integration workflows related to the Aml and DSS sub-
enrolment services. This can be considered the most structured service among
those implemented and will be described with a numbered list:

1) The Portal sends to the middleware a request of available monitoring

services;

2) The middleware interacts with the Aml system to recover the available
monitoring services that will then be forwarded back to the Portal;

3) The Portal shows the list of available services and the user can select
those that should be activated on the selected patient;

4) The request is sent to the middleware that activates all the necessary
communication mechanisms to notify the technicians that a new
monitoring service has been requested. The message contains all the
details needed to identify the sensors to be activated;

5) The technicians configures and provides (or connects) the acquisition
devices to the patient;

6) All the measurements acquired by the monitoring devices are
automatically sent to the Aml system;

7) When new measurements are received, the Aml system will notify the
middleware of the HFP about the new values.
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Figure 3.7 — Workflows and integration of the services for the automatic activation
0 DSS modules on new measurements

Figure 3.7 shows the integration workflows for the automatic CDSS activation on
new measurements acquired by the monitoring devices. When a new measure is
received, the Aml system sends to the middleware a notification about the type of
measurements received and the patient from whom it has been acquired.

If the doctor has previously enrolled the patient for the automatic CDSS
activation, the middleware will collect all the necessary data from all over the
HFP, for example the new measurements, previous historical measurements and
clinical data, and sends a processing request to the CDSS providing all the data
gathered.

When the CDSS will provide the answer, if there is no risk of decompensation
nothing happens, otherwise the middleware will activate the alarm system.

Patient Context Sel.

KB service

Figure 3.8 — Workflows and integration of the service for using the KB-based CDSS
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Figure 3.8 shows the integration workflow implemented for the on-demand CDSS
service. This service is invoked by the doctor only when needed and requires the
selection of measures on which the decision support should be provided.
Therefore, a request of data visualization is sent to the middleware. By interacting
with the Aml system, the middleware recovers all the measures acquired from the
patient within a range of dates (which are provided by the end-user on the
Portal).

The measures are then sent back to the Portal and shown to the doctor. Finally,
the doctor selects the desired values and sends the request to the Knowledge
base service that will perform the processing and will answer, real-time and
through the Portal, providing the decision support conclusions and the related
motivations.

Patient Context Sel.

Img analysis

Figure 3.9 — Workflows and integration of the service for using image analysis tool-
kit

Figure 3.9 shows the integration with the eco imaging toolkit. In this case, the
unique identifier of the patient is sent to the toolkit that will, then, be able to show
the images available for that patient and provides a dedicated interface to exploit
the image processing algorithms developed.
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A. Appendix 1 - Font-end: the Portal

The portal aims at integrating all platform features in a user-friendly, user-intuitive
way so as to limit the complexity of the interface and minimize the amount of
clicks required for a specific destination within the Front-End. The latter will serve
as a single access point for all the services assimilated within the platform and
will ensure that the communication between the offered utilities will be optimal.
Furthermore, issues like error handling, user feedback, information display and
page layout will be kept uniform throughout the platform. In synoptic terms, the
Front-End objectives will be to:
e Provide a user-friendly and user-intuitive interface
¢ Incorporate all available services in the most robust and efficient way
e Ensure uniformity among all portal features (e.g. error handling, user
feedback, information display, page layout)
¢ Maintain high access principles in terms of speed, efficiency, data transfer
and acquisition
¢ Make the platform accessible via any web browsing application
e Deliver a high-standard interface both for the amateur and professional
user
The aforementioned principles give the perspective and guidelines for our Front-
End development, as it will become evident below.

A.1 The Design and Technologies of the Front-End

The graphical user interface of the Front-End conforms to popular conventions
among web designers and developers. Since the Platform will assimilate all
available services — some written and developed with different and possibly
unintuitive methods — it includes valid cross-references between the various
sections so as to enhance usability and ensure that the desired functionalities will
be reachable and appropriately integrated. iFrames have been used for the
integration of the various services into the platform and php sessions have been
created in order to bypass double user authorization requests between the
different services. Xml forms have been used for the communication with the
central middleware and the php language has been running on Forthnet's server.
The intuitive hierarchical structure ensures the minimization of the required
amount of clicks in order for any user to reach the desired functionality in time. All
the above have been described in detail in Deliverables D23 and D31.

A.2 Description of the Front-End

A.2.1 Login Page
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Figure A.1 - HEARTFAID Login Page

The login page (http://www.staging.gr/heartfaid ) is where the registered users
will be able to insert their Username and Password in order to access the
HEARTFAID platform. User registration will take place at an earlier stage, outside
the platform, as, otherwise, the strict security principles that have been set, given
the platform’s character, will be compromised.

The platform provides a single login access to all services within the HEARTFAID
project's scope. Two user attributes have been considered for accessing the
platform. On the one hand there will be the fully authorized user who will have
access to all platform services and on the other, there will be a user with limited
access who will have permission to use specific HEARTFAID services (e.g. the
search engine). A system administrator will decide on all user access levels.

The login-page displays the current date at the top right corner and provides
access to HEARTFAID project’s official website (the link is located above and to
the left of the login dialog box and opens in a separate window). The
HEARTFAID logo at the top left corner is clickable and returns the user to the
initial page — once the user has logged in, or, otherwise, the login page.

A.2.2 First Page upon successful login

Once the user has provided his/her access credentials and has been let through
by the platform, (s)he will be able to access all available services appropriate to
his/her access credentials.
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Figure A.2 — HEARTFAID Search for Patient

The initial page any user will see with appropriate access credentials is the one
shown above. That corresponds to the search patient utility. In order for a patient
record to be located, the user will have to input either a patient ID (if known), a
Name, a Surname, a Date of Birth or a Gender. The platform sends xml requests
to the central middleware in order to retrieve the appropriate results. Once the
patient has been found and selected, the patient's ID is kept throughout a
session. This, results in delivering all menu options (e.g. Hospital Care, Home
Care etc.) relative to that particular patient alone.

The initial page will be accessible from any other page within the platform by a
simple click on the top left corner HEARTFAID logo or the Search for Patient
link under Menu Options — Patient Records.

As it becomes evident from the picture above, the Front-End incorporates a two-
columned layout. On the left, there are the menu options relative to a particular
patient with links to the available services and on the right there will be the
services themselves. Each click on a link on the left will produce an output on the
column to the right.

The page displays the current date on the top right corner, and a list of tabs with
the following tags:
e Home

e Help
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e Contact Details
The tag names are rather intuitive but we will walk through them nonetheless.

A.2.3 Top Tabs
At the top of each Front-End page there is a three tab menu. The menu consists
of the following three tabs:

e Home

e Help

e Contact Details

A.23.1 Home

The Home tab takes the user to the page where all the Menu Options available
on the left column, are given as buttons on the page on the right:

‘I: Home ) d
L5

'\7
Zrg1

Electronic Health Record
‘Web Based Management Tool

September 15, 2008 Home

B Patient Records *ou are Ingged in as stelins (Logout) | Heartfaid News

® [DDS Senvices

B Knowledge Base

e-case & = assignichange assignichange

9th International
HL7 Interoperability

Report Form Services Monitoring Resources conference
m CDSS Octaber 811, 2008
" g Hotel Knossos Royal Vilage
® Wonitaring select patient » select patient » select patient b il R
B Report Repository
B 5MS Dispatching
generate F_ hosg home
SMs Care | Care iff
select patient [ select patient i

Generate SMS

Figure A.3 — HEARTFAID Home Tab

The user will be able to click on any button and get automatically transported to
the appropriate page. By selecting the ‘Select Patient’ option, the user will be
able to specify the patient (s)he would like to focus on during a particular session
and thus, get results relevant to that particular target healthcare recipient alone.
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A.2.3.2 Help

The Help tab displays the contact details of the people that are responsible for
the Front-End implementation:

=
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Electronic Health Record
'Web Based Management Tool
B Patient Records September 135, 2008 Help “ou are logged inas stelios (Logout) | Heartfaid News
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% BDBIenices P ¥ 9th International
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® COSsS | Stelios Louloudakis | HEARTFAID Portal Administator2 | slou@forthnetar |

Oectober 8-11, 2008

Hotel Knossos Roval Willage
B Monitaring Hetsonizsos, Crete, Greece
B Report Repository

B SMS Dispatching

Search for patient  General petient enrol  ECASE report form  Hospital Care  Home Care  Assign f Change DSS services  Assign £ Change monitoring resources  Report Repository
zenerate SMS

Figure A.4 — HEARTFAID Help

The portal administrators are outlined in the Help tab’s page and the user may
send appropriate enquiries by email to any person listed there.

A.2.3.3 Contact Details

The Contact Details’ page is reachable via the Contact Details tab on the Front-
End. There, the people responsible for the implementation of the HEARTFAID
project are outlined and the user may send enquiries by email to any (or all) of
them.
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Figure A.5 — HEARTFAID Contact Details

A.2.4 Menu Options

A.2.4.1 Patient Records

There are three options within the particular menu option:
e Search for Patient
e General Patient Enroll
o eCase Report Form

The Search for Patient link takes the user back to the initial page (Figure A.2 —
HEARTFAID Search for Patient) where (s)he will have to look for a particular
patient within the platform’s database. The General Patient Enroll link takes the
user into the general patient enrollment form. There the following fields will have
to be completed in order for the patient record to be considered intact:

¢ Name

e Surname

e Mother's Name
¢ Date of Birth

e Gender
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All fields are mandatory as indicated by the asterisk that supersedes each field
name. The demographic data of each patient are kept in the central middleware’s
database. The enrollment form, upon successful completion, assigns to each
patient a unique patient ID that is necessary for the identification of each patient
within the various services offered by the platform.
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Figure A.6 — HEARTFAID General Patient Enroll

The eCase Report Form (eCRF) integrates the Electronic Health Record (EHR)
for each patient. The EHR incorporates the overall health progress of the patient
along with detailed info about each patient visit and the latter’s evaluation.

In order for the eCRF to be incorporated into the Front-End, the use of iFrames
has been employed. Since the eCRF service is hosted at a remote location,
additional user authentication and authorization procedures would have been
required. The latter, however, have been securely bypassed by means of
appropriately formulated login sessions to the Front-End. Upon user logon,
authentication codes are being sent through the ‘GET request to the eCRF
server which then, acknowledges user login and permits access to the eCRF
service.
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Each patient is listed within the eCRF form by his/her Patient ID, as given to
him/her by the platform upon Patient Enrollment. The user has the options of
editing his/her evaluation of the patient’s data, add patient visits and review or
edit a final patient health analysis.
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Figure A.7 — HEARTFAID eCase Report Form

The eCase Report Form displays the resources of each patient alone since it is
dependent on the initial patient selection option (via the Search for Patient page).

A.2.4.2 Knowledge Base

The knowledge base menu option comprises of two further options:
e Hospital Care
e Home Care

The Hospital Care menu option allows for the user to administer the treatment
and general management of the patient. In connection with an advanced decision
support system (DSS), the Hospital Care option allows for two main items in
reference to a particular patient to be extracted:
¢ Diagnosis, showing possible health conditions depending on patient data
e Prognosis, showing possible health risks depending on patient health data
and patient demographic facts
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The Hospital Care option, also, offers several options as far as the condition of
the patient is concerned:
e Severity, outlining the seriousness of the patient’s situation based on
appropriate decision support models
e Medications, listing the medications that are or should be taken by the
patient according to his condition and prognosis
e Treatment, profiling the appropriate treatment in relation to the user’s
condition taking under consideration all of the befitting parameters
e Management, providing a schematic of possible management features of
the patient’s condition
e Other, incorporating all other available and relevant information about the
health condition of the patient
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Figure A.8 — HEARTFAID Hospital Care

The user will have to click on each item (s)he wishes to review and the platform
will automatically display the available options. The output of the Hospital Care
menu option is based on an innovative decision support mechanism. The
Hospital care has been integrated via an iFrame development option into the
Front-End.

The Home Care option incorporates the patient specific health measurements
that have been made through the appropriate medical devices that are linked
with the platform. Each set of measurements is categorized according to the date
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it has been taken and each set is clearly separated from the others. Next to each
measurement there is a checkbox which lets the user select and submit the
desired measurements to the knowledge base. The patient data are utilized in
the decision support process in order to provide the best possible reasoning and
the best possible outcome regarding the patient’s health condition.
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Figure A.9 — HEARTFAID Home Care

A.2.43 CDSS

The CDSS comprises of the available Decision Support mechanisms (DSS) the
platform will use that will supplement the user’s own assessment of the patient’s
condition. The DSS should provide the user with a certain level of intelligence by
using a specifically designed inference engine. The menu option:
¢ Assign/Change DSS services

lets the user select the appropriate decision support method (s)he wishes
according to his/her requirements. The CDSS will outline all available DSS
services and the user will be able to check which available DSS engine (s)he
would like to use.

The HEARTFAID platform’s assigned administrator will be responsible for
checking for updates and make modifications to the core code of the decision
support systems available. Each user will be able to select only one DSS
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mechanism for each patient query and by selecting the appropriate checkbox, the
user’s preference is recorded within the platform’s middleware.
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Figure A.10 - HEARTFAID Assign / Change DSS Service

A.2.4.4 Monitoring

The Monitoring Menu Option included a single sub-option:
¢ Assign / Change monitoring resources

The HEARTFAID platform is interlinked with a variety of hardware devices that
measure valuable and relevant to the HEARTFAID platform’s scope and aim,
medical parameters. The HEARTFAID platform’s user will be able to organize
and systematize his/her patient monitoring process by selecting the appropriate
medical devices from the Monitoring Menu Option. The measurements taken by
the devices are, then, viewable through the Knowledge Base Menu Option —
Home Care link (as in Figure A.9).

Upon the user’s visit, the Monitoring page displays the number and type of
medical devices available to the platform and further, by indicating a checked
checkbox, the number and type of medical devices that are, at the time, used for
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monitoring the patient. It is at the user’s discretion to select which devices (s)he
would like to enable for the monitoring of a particular patient by (un)checking the
appropriate checkboxes. Once the monitoring devices have been picked out, the
user should save his/her selections to the platform’s middleware by clicking the
Submit button at the end of the Monitoring page.

For each patient a certain set of medical devices are utilized for his/her
monitoring via the HEARTFAID platform. Those devices have to be operable
from within the patient's home premises. This should be maintained whenever
modifications to the patient’s monitoring resources are made. The HEARTFAID
platform’s administrator is authorized to check for any changes to the monitoring
methods relevant to each patient registered within the platform, and ensure that
the devices available at the home environment of the patient align with the ones
selected within the Monitoring Option of the HEARTFAID platform.

Once the monitoring resources have been selected and deployed, the monitoring
is then implemented and put into action. The Monitoring Menu Option with the
Assign/Change monitoring resources link clicked produces the following output
within the HEARTFAID platform:
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Figure A.11 - HEARTFAID Assign/Change Monitoring Resources
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The alert & notification system intended for the HEARTFAID platform has been
implemented to include only GSM enabled devices. For each patient, a
personalized profile is being stored on the platform where details about the
patient’'s mobile phone number are reserved. The alert & notification service
includes:
o A User generated SMS

The service is reachable via the Front-End by clicking on the Generate SMS link
under the SMS Dispatching menu option as shown below:
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Figure A.12 - HEARTFAID Generate SMS

Each user will be able to send to any EU destination, an SMS message of up to
160 characters. The SMS messages are sent using the B2B Server mechanism
of the GroupSMS™ service provided by FORTHnet S.A. In this way, SMS
messages are being sent using either an HTTP request or a standard TCP/IP call
via any custom application.

In order for the SMS messages to be sent, the user will need to have sufficient
SMS account credit. In case there is zero balance in the user’s account at the
time of the SMS dispatch, the SMS will not be sent to the desired destination and
an error message will be returned to the HEARTFAID application.
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Each user will be able to send one SMS message to a single destination, at a
time. To be sure, account credit permitting, the user will be able to send as many
SMS messages as (s)he finds necessary at any single user session. Apart from
the message body, which is mandatory, the user will have to specify a country
and, obviously, a valid mobile phone number. Upon selection of the country
where the patient is located at, the country prefix is being automatically filled up.
Thus, the user will only have to input the mobile phone number in the available
field.

A.3 Conclusions

The HEARTFAID project’s Front-End has been designed to integrate various e-
Health related services within the medical subject area of Heart disease. The
platform has been aimed to become as scalar and as modular and robust as
possible with a particular focus on user-intuitiveness and user- friendliness. The
platform incorporates an advanced medical decision support system that aspires
to assist doctors with their appropriate diagnosis of a certain health condition of a
particular patient. The HEARTFAID platform also includes tele-monitoring
services complimented with an advanced SMS messaging functionality that will
alert & notify the appropriate patient at the arrangement of the platform’s user.
Several medical monitoring devices are interlinked with the main platform and
their output is being both automatically user assessed and evaluated. The Front-
End brings together all those advanced functionalities and integrates the web-
based software modules in such a way so as both the amateur and the advanced
user to be equally satisfied and compensated.
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B. Appendix 2 - Installation and configuration of the
Nurse@Home module

B.1 Installation

B.1.1 Prerequisite (check for Java)
1. Make sure that you have Java installed on your system. To check if you
have Java installed:

a. Open a Command Window. Click on Start 2?Run.

b. Type cmd and press enter.

c. Inthe Command Prompt type java —version and press enter.

d. If you receive an “Unknown Command” error message or your
Java build number is less than 1.5 then you need to install the
latest (free) edition of JRE, which can be found at www.java.com

AWNDOWS\system 32emd.exe

x

otSpot{TH> Client UM <(build 18.8-b23, mixed mode. sharing

B.1.2 Install main features
2. Download the appropriate version of the software. There are 2 versions:

a. nurse.at.home.zip
This version contains the files needed to setup the application but
without the files to perform measurements from the MagIC system.

b. nurse.at.home.magic.zip
This version contains the files needed to setup the complete
Nurse@Home application (including functionality for the MagIC
system).

3. Extract the contents of the zipped file to the local drive C.. The folder
C:\Nurse_at_Home should have been created.

4. Move to the C:\Nurse_at_Home\Heartfaid_Measurement folder

5. Right click the nurse_home.bat file,
click Edit. / \

i @echo set parameters for HeartFAID
6. Set the right path for Java. Change the | @echo off

set JAVA_HOME=C:\Program
red text (as shown to the box at the Files\Javaljre1.6.0_05

set path=%JAVA_HOME%\bin;%path%
java -jar "%CD%\nurse_home.jar"
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right) to point to the correct path of Java Runtime Environment for your
PC. Save the changes and exit.

7. Right click on the nurse_home.bat file. Click Send To=»Desktop (create
shortcut).
Now the icon that is going to be used by the user - in order to start the
application - has been created.

8. Move to the C:\Nurse_at_Home\Heartfaid_conf folder.

9. Right click the heartfaid_config.bat / \

file, click Edit. @ echo off
c.

10. Set the right path for Java. Change the | g echo Set parameters for HeartFAID
red text hown to th x at th @ echo off
_ed © (as. sho ° ¢ box a © set JAVA_HOME=C:\Program
right) to point to the correct path of | Files\avalre1.6.0 05
; ; set path=%JAVA_HOME%\bin;%path%
Java Runtime Environment for your PC. java -jar "%CD%\nurse_home_configuration.jar"

Save the changes and exit. \ )

B.1.3 Install functionality for the MagIC system
11. In this case prerequisite is that you have downloaded at the second step
the nurse.at.home.magic.zip file. In order to verify that you have
downloaded the appropriate file check if the following folders are inside
the C:\Nurse_at_Home folder:

C:\Nurse_at_Home\Vest_server
C:\Nurse_at_ Home\MagIC

12. Move to the folder C:\Nurse_at_Home\Vest_server and Copy the file
vest.server.bat.

13. Move to the startup folder of o Poxms Pics=are B
= @) MATLAB7.0.1  »
the system. In order to do so [ % osmens Y ) Microsst offics >
H E ) M) Mozgila Firsfox — »
go Start-)Programs-)nght 3 g Settings .
click on the Startup and click K > s »@ satwn m
Open A” USQI’S & 0 Help and Support 1 :is:::ulmm
(as shown in the image H =~ e
. £ Rename
beSIde) = @ Shut Down... Sart by Mams

14. Right click at the empty space

and click Paste Shortcut.
This way every time Windows
start will start the application
that receives the MagIC systems measurements.
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15.

16.

17.

18.

19.

Go Start=>»Settings=>Control
Panel

At the Control Panel double
click the System Icon. The
System Properties window will
appear.

Select the Advanced tab and
click the Environmental
Variables button at the
bottom. The Environmental
Variables window will appear.

At the System variables frame
at the bottom of the window,
locate the Path variable,

@‘ Set Program Access and Defaults

=ElE  winzip

J’% windows Live Call Beta

EI Programs 3
<y Documents 3

Settings | ® Control Panel

B G
™ ﬁ:_, Metwork Connections
/-J Search A ;
‘g Printers and Faxes

0_ Help and Support Taskbar and Start Menu

#=7 Run...

@ Shut Down...
3 start

Windows XP Professional

select it and press the Edit button that lies beneath.

At the end of the Path variable string add the following:

[ ;C:\Nurse_at_Home\MagIC;C:\Nurse_at_Home\MagI|C\runtime\win32 ]

NOTE: - Make sure that you include the colon delimeter (;) at the front of the
string.
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System Properties
| SystemPestore | AutomatioUpdstes | Remote
| General | ComputerMame | Hardware | Advanced

‘You must be logaed an as an Administrator to make mast of these changes.
Performance
Visual effects, processor scheduling, memorny usage, and virtual memory

Uger Profiles
Desktop settings related to pour logon

Startup and Recovery
System startup, system fadure, and debuaging information

awggm variables =

% HEARTFAID
by TNy

Environment Variables

User variables for karatzan

Yatiable Yalue

TEMP C:\Documents and Settingsikaratzanilo. .
TMP C:\Documents and Settingsikaratzanilo...

Variable Yalue b i
NUMBER_OF P... 2

OS WndowsT ) _— 2 |
PﬂTHEXT CQI\I’IJ E><EJ BAT; CMD, \v‘BS, VBE, JS 0

PROCESSOR Ao

——m
o) (o)

Edit System Variable

Yeriable name:

Wariable vale:

20. Close any window that is still open. Restart the PC.
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B.1.4 Setting the Language

In order to change the language that appears at the menus of the “Nurse At
Home” application perform the following steps:
1. First of all make sure that the “Nurse At Home” application is not

executing at the time. If the application is open please exit before
proceeding.
2. Move to the C:\Nurse_at_Home folder
a. Try to locate the labels.txt file. This file contains the Menu
Commands.
b. Try to locate the following folders:
i. labels_en: Contains the Menu commands in English
ii. labels_it: Contains the menu commands in Italian
ii. labels_pl:  Contains the menu commands in Polish
Move to the folder that corresponds to your language.
4. In the folder exists a labels.txt file. Copy the file (Right click on the
file>Copy)
Return to the C:\Nurse_at_Home folder
6. Paste the labels.txt file that you have copied (Right click on an empty
space in the window—>Paste). Right after Windows will ask you if you
want to overwrite the labels.txt file. Select OK.
7. Start the “Nurse At Home” application. This time the application must
execute at your native language.

w

o

B.1.5 Setting the Unique ID for Nurse@Home

In order to complete the installation you must define the Unique ID [UID] of
the of Nurse@Home application. Each installation has a specific and unique ID
that can be acquired by communicating with Synapsis. To set the UID go to the
C:\Nurse_at_Home folder and open the conf.txt file. At the end of the file,
modify the unique_id so it looks like:

[ unique_id=UID acquired from Synapsis ]

Save your changes and quit.
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B.2 Configuration

The technician who has performed the installation has also to execute the service
configuration. This configuration has to be done just once immediately after the
installation and does not need to be done again for all the duration of the home
monitoring of the patient.

In order to configure the Nurse@Home application you must use the
Nurse@Home configuration utility. The utility is the file heartfaid_config.bat;
which lies in the folder C:\Nurse_at_Home\Heartfaid_conf.

The configuration of the Nurse@Home system is a three-step procedure. At the
first step you have to define the wireless devices that are available at your home
environment. As it can be seen from the following image there are four types of
wireless devices that can provide the measurements automatically. Select the
available devices by clicking on the corresponding checkbox and when you have
finished click on the “Apply Changes” button in order to proceed to the next step.

Lé_éDev'lces Selection E
L

7
Crpans

Available Devices
[1Oximeter

[IScales

[ Pulsemeter

m Apply Changes

If the Nurse@Home configuration utility accepts the changes, it will respond with
the window below. Press OK to continue.
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@ Data have been saved

At the second step you must provide personal information and demographic data
to the Nurse@Home application.

] Personal Information

=] Identification
té’ ber | |
EHR Number (123
“7pp1 S

Soc. Security [123 |

ID Number [123 |

Demographics

Name [30hn [

Surname [Doe [

Date of Birth [01/01/1951 [

Sex

Address

Telephone |302101234567 |
Occupation |F| ogr J‘ |

m Apply Changes

At the final step of the configuration you must specify the connection settings
between the Nurse@Home application and the Server that receives and stores
the data (the so-called “data repository”). If the MaglC vest wearable device is
used, you must also specify the path where the temporary XML files received
from the vest are stored. If the Nonin 4100 pulse oximeter is used, you must
specify its ID (it is written on the device).
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’-Lg__,‘ Server and Vest Settings

= of

=
Crpan

Server Settings

Accessible Name |3

|
IP Address a |
Port 80 |
URI 1 |

Other Settings

Vest File Path |Iorne \Vest_server\IncomingFiles \|

Nonin ID |00AD960ASEF6 |

m Apply Changes

NOTE = A valid Vest File Path must end with a *‘V
character

(e.g. C:\Nurse_at_Home\Vest_server\incomingFiles is not a valid folder path.
The valid one should be C:\Nurse_at_Home\Vest_server\incomingFiles\)

B.3 Use of Devices

Every time that the patient is required to perform some measurements he has to
use the Nurse@Home service and eventually the wireless devices for the
automatic transmission of the acquired measurements.

The patient must start the Nurse@Home service on the home gateway (home
PC) and follows accurately all the steps described below.

In order to start the Nurse@Home application use the Nurse@Home shortcut
that lies on the desktop. If the shortcut does not exist then you may use the file
nurse_home.bat; which lies in the folder
C:\Nurse_at_Home\Heartfaid_Measurement.

When starting the Nurse@Home application the following screen appears.
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| £:| Measurement Selection

| Please select the type of measurements you want to acquire

ag| Minnesota Questionnaire

g4

7,? 7 @ Systolic Blood Pressure
FALY Diastolic Blood Pressure

Heart Rate
© Arterial Oxygen Saturation

Respiratory Rate
Body Weight

Body Temperature
Body Water

Urine Output

Unselect all H Select all H OK ‘

At this point you must select the measurements you wish to acquire and sent. In
order to do so you must check the appropriate check box. You can have more
than one check boxes checked. In that case the Nurse@Home application will
acquire the measurements one by one. When you check one of the Systolic
Blood Pressure, Diastolic Blood Pressure or Heart Rate check boxes then the
other two will be checked automatically. That is happening because the specific
measurements are required as a set.

If you want to perform all the measurements press on the Select all button. If you
want to clear all the check boxes in order to pick another set of measurements
then press on the Unselect all button (in the previous screenshot a full set of
measurements is selected).

If you have done with the selection of measurements, according to the list of
measurements you have been informed by clinicians to acquire, then press the
OK button and start the acquisition.

B.4 The Minnesota Questionnaire

The questions of the Minnesota Questionnaire ask how much your heart failure
(heart condition) affected your life during the past month (4 weeks). After each
question, check the 0, 1, 2, 3, 4 or 5 to show how much your life was affected. If a
question does not apply to you, check the 0 after that question.

When you are done with the questions press the Apply Changes button to
proceed to the next measurement.

EU STREP - Specific Targeted Research or Innovation Project
page 38




D40 — Integration and Configuration of the Prototype

=
!,;l HEARTFAID
Trar
2| Minnesota Questioriaire .
"J— Bluetooth Devices r>_<|
Minnesota Questionaire - : =
= Did your heart failure prevent you from living | Devices | Options | COM Ports | Hardware |
'C; as you wanted during the past month (4 weeks) by Discovery
o allow Bluetooth devices ta find this computer, select the
(P FAlD To allow Bl h devi find thi lect th
following check box.
Turn discavery an

1. causing swelling in your ankles or legs?
2. making you sit or lie down to rest during the day?
3. making your walking about or climbing stairs difficult?

& To protect vour privacy, turn on discovery only when you
want a Bluetooth device to find thiz computer.

4. making your working around the house or yard difficult? Connections

5. making your going places away from home difficult? Uze these settings to control whether a Blustooth

6. making your sleeping well at night difficult? device can connect ta this computer.

7. making your relating to or doing things Allow Bluetooth devices to connect to this computer
with your friends or family difficuit? Alert me when a new Blustooth device warts to cornect

8. making your working to earn a living difficult?

9. making your recreational pastimes, sports or hobbies difficult? Show the Eluetoath icon in the notification area

10. making your sexual activities difficult?

11. making you eat less of the foods you like?

12. making you short of breath?

13. making you tired, fatigued, or low on energy?
14, making you stay in a hospital?

15. costing you money for medical care? Learn more about Blustooth settings. Restore Defaults
16. giving you side effects from treatments?
17. making you feel you are a burden to your family or friends? 0K, ] [ Caricel ] IIIIII

18. making you feel a loss of self-control in your life?

19. making you worry?

20. making it difficult for you to concentrate or remember things?
21. making you feel depressed?

B.5 Measurement of the Blood Pressure

Blood pressure and heart rate can be acquired automatically, if you have been
provided with the A&D UA-767 PBT Blood Pressure Monitor, or manually with a
conventional (mechanical) sphygmomanometer and the arterial pulsations.

Below are described the two different ways of measurements.

B.5.1 Automatic measurement using the A&D blood pressure monitor
device

1. Attach 4 AA batteries in the device, in the
battery case of the main unit.

2. Make sure that you have activated Bluetooth
in your computer. If you don’t know how to
do this, please refer to a technician or to a
person who knows. Please enable all the
following properties on your Bluetooth
settings:

a. Turn discovery on. This is necessary so that your computer is
discoverable by other Bluetooth devices.

b. Allow Bluetooth devices to connect to your computer.

c. Show an alert when a Bluetooth device wants to connect with
your computer.
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d. Show the Bluetooth icon in the notification area of your
computer.

3. When you want to acquire a measurement :
a. Connect the cuff to the main unit, if it is not connected
b. Place the cuff at your arm and tight it firmly by following the
displayed instructions

c. Press the Start button on the main unit. The cuff will automatically
inflate and after a few seconds you will see the acquired
measurements on the main unit’s screen.

d. After a few seconds you will notice a pop-up balloon at your
screen.

=
-
=
f
rr
=]
-
b
=
T
£
[}
I
in
i
r1:|

e. Click with your mouse at the pop-up balloon. Immediately after
that, a text field will appear at your screen asking for a PIN (pass
key) in order to confirm that you want the connection between the
PC and your device.
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The correct PIN for the
A&D Blood Pressure
Monitor is the number
39121440. This PIN is
the same for all A&D
devices.

After you enter the PIN
a window will appear in
your screen, asking if
you want to turn off the
discovery of your
computer by  other
devices. Please make
sure that you don’t
select this option
(uncheck this button if it
is checked), in order to
keep your computer
discoverable. Then click
on the “Finish” button to
complete the connection

3 HEARTFAID
“2ray

Add Bluetooth Device Wizard X

Enter the passkey for the Bluetooth device. ®®
EB 2FF5050700400

Usze the zame passkey that pou entered an the device.

Passkey. | 39121440

“Y'ou should always use a passkey, unless pour device does not support one. We
recommend uzing a passkey that is B to 16 digits long. The longer the pazskey, the
maore secure it will be.

< Back ” Mext > I[ Cancel ]

Add Bluetooth Device Wizard 3]

Completing the Add Bluetooth
Device Wizard
The Eluetooth device was successfully connected to your

computer. *our computer and the device can communicate
whenever they are near each ather.

To protect your privacy, turn dizcovery off s0 other devices
cannot find this computer.

T i

To close this wizard, click Finigh.

of the device to your computer.

After some seconds, you will see the measurement appearing at
the Nurse@Home application.
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Please measure Systolic Blood Pressure
<33
First Second
Systolic Blood Pressure mmHg
SKIP . .
Diastolic Blood Pressure mmHg
Heart Rate bpm
Arterial Oxygen Saturation %
Body Weight Kg
Respiratory Rate Breaths/ min |
Body Temperature Deg. Centigrade
Urine Output L/ 24H
Body Water %
Send

NOTE =>» If you have followed all the steps above and you don'’t see
any measurement displayed in the application, although you have
waited for 2-3 minutes since the device automatically turned off, then
try again following the instructions from the beginning. If the problem
persists and you continue not taking a valid measurement after a few
attempts, please refer to the troubleshooting guide below or to an
appropriate technician.

NOTE =» The blood pressure and heart rate have to be collected in
sitting position at rest and that the measurements have to be
performed twice.

B.5.2 Manual measurement
If the Nurse@Home application is not configured to use the A&D UA-767 PBT
Blood Pressure Monitor then
you have to measure your
blood pressure manually using
a conventional (mechanical)

sphygmomanometer with
aneroid manometer and
stethoscope. From the

conventional device  you
acquire the Systolic blood
pressure and the Diastolic
blood pressure.

The Heart rate can be measured at any point on the body where an artery's
pulsation is transmitted to the surface - often as it is compressed against an
underlying structure like bone.
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In case of manual measurements you have to insert manually the measured
values in the Nurse@Home user interface.

NOTE =» The blood pressure and heart rate have to be collected in sitting
position at rest and that the measurements have to be performed twice.

B.6 Measurement of the Arterial Oxygen Saturation

The oxygen saturation can be acquired automatically, if you have been provided
with the Nonin 4100 pulse oximeter, or manually with another generic pulse
oximeter device.

Below are described the two different ways of measurements.

B.6.1 Automatic measurement using the Nonin 4100 pulse oximeter
1. Attach 2 AA batteries in the device, in the battery case of the main unit.

2. Make sure that you have activated
Bluetooth on your computer. If YOU [ oo oion | com ports | Hoduor|
don’t know how to do this, please refer i
to a technician or a person who knows. i oo s Coputelfesieadihe
Turn discovery an

& To protect your privacy, lum on discovery only when you
want & Blugtooth device ta find this computer
Caornnections

Usze these settings to contiol whether a Blugtooth
device can connect to this computer,

[¥] &llaw Bluetaoth devices ta connect ta this computer

[#] &lert me when a new Bluetooth device wants to connect
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Please enable all the following properties on your Bluetooth settings:

a. Turn discovery on. This is necessary so that your computer is
discoverable by other Bluetooth devices.

b. Allow Bluetooth devices to connect to your computer.

c. Show an alert when a Bluetooth device wants to connect with
your computer.

d. Show the Bluetooth icon in the notification area of your
computer.

3. When you want to take a measurement

a. Connect the sensor to the main
unit

b. After a few seconds you will
notice a pop-up balloon at your
screen.

By iy vt i 3
&3 A Biuetooth device is requesting to connect to your computer. & |

To allow this connection, click this message.

\\J i

c. Click with your mouse at the pop-up balloon. After that, a text field
will appear at your screen asking for a PIN (pass key) in order to
confirm that you want the connection between the PC and your
device.

The correct PIN is the number written in the side of the main unit,
which will also be displayed in the name of the device. In the provided

example is 500094; it will be different for your device.

Add Bluetooth Device Wizard 3
Enter the passkey for the Bluetooth device. ®®
8 Monin_Medical_Inc._500034

Uze the same passkey that you entered on the device.

Pazskey: [ 500094]

“You should always use a passkey, unless your device does not support one. We
recommend using a passkey that iz 8 to 16 digitz long. The longer the passkey, the
more secure it will be.

[ < Back ” et » ][ Cancel ]

d. After you enter the PIN a window will appear in your screen,
asking if you want to turn off the discovery of your computer by
other devices. Please make sure that you don’t select this option
(uncheck this button if it is checked), in order to keep your
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computer discoverable. Then click on the “Finish” button to
complete the connection of the device to your computer.

Add Bluetooth Device Wizard 3]

Completing the Add Bluetooth
Device Wizard
The Bluetoath device was successfully connected to pour

computer. ‘Y'our computer and the device can communicate
whenever they are near each ather.

To protect pour privacy, tum discovery off so other devices
cannot find this computer.

To close this wizard, click. Finigh.

e. If your device has been connected to your computer, a green light
will flash at the main unit of the device. If you only see a red light
flashing, then your device is functioning but not connected.

f. Then, you need to insert your finger at the sensor and take the
measurements that will be transmitted at your computer.

g. After a few seconds, you will see the measurement appearing at
the Nurse@Home application. If you have followed all the steps
above and you don’t see any measurement in your screen,
disconnect the sensor and then connect it again following the
instructions from the beginning (steps 3a-3f). If you cannot take a
valid measurement after a few attempts, please refer to the
troubleshooting guide below or to an appropriate technician.
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B.6.2 Manual measurement

If the Nurse@Home application is not configured to use the Nonin 4100 pulse
oximeter then you have to measure your oxygen saturation manually using
another generic pulse oximeter device.

In case of manual measurements you have to insert manually the measured
values in the Nurse@Home user interface.

B.7 Measurement of the Body Weight
The body weight can be acquired automatically, if you have been provided with
the A&D UC-321 PBT digital scale, or manually with another generic scale.

Below are described the two different ways of measurements.

B.7.1 Automatically using the A&D Personal Health Scale

1. Attach 4 AA batteries in the device, in the battery compartment of the
main unit (it is located at the bottom side of the unit).

<y

2. Make sure that you have activated Bluetooth Devices 3]
Bluetooth in your computer. If you Devices| Options | COM Ports | Hardware |
don’'t know how to do this, please L
refer‘ to a tech n |C|an or to a person ;I'o aII_ow Bluetooth devices to find thiz computer, select the
ollowing check box.
WhO knOWS Please enable a” the Turn discovery on
fO||OWI ng propertIeS on you r & To protect your privacy, turn on discovery only when you

want a Blustooth device to find this computer.

Bluetooth settings:
a. Turn discovery on. This is

Connections
Usze theze settings to control whether a Bluetooth

necessary SO that you r device can connect to this computer.
. . Allow Bluetooth devices to connect to this computer
com pUter IS d|SCOVe ra ble Alert me when a new Blustooth device wants to connect

by other Bluetooth devices.
b. Allow Bluetooth devices
to connect to your
computer.
c. Show an alert when a Learn rore sbout Blustooth settings
Bluetooth device wants :

Show the Bluetooth icon in the notification area

Ok I [ Cancel ]
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to connect with your
computer.

d. Show the Bluetooth icon
in the notification area of
your computer.

3. When you want to acquire a Measurement ertch
measurement : ‘ , l'l-l' l'l s
a. Press the measurement a0 —' o

switch gently. A!I_dlsplay Ready/Complete
segments are visible for symbol

several seconds. _
0
LIl
b. Wait until the display 0.0 Ib =
(0.00 kg) and Ready v
symbol O appear. Step on the scale

hllll

c. Wait until the O symbol ‘ """
appears. Step on the scale =
gently and stand still during
measurement. You will see

the display changed to ) TaTell

dashes. Please stay still as ‘ ILILI Dy
much as you can. £

Note: If the display 0.0 Ib

(0.00kg) is visible for

approximately 10 seconds,

the scale will automatically Step off the scale

turn off.

d. Your weight is displayed
after the mark O appears.
The scale will turn off
automatically.

e. Step off the scale.

f. After a few seconds you will notice a pop-up balloon at your
screen.

ﬁ A Rluetnnth devire is remquesting booronneck ba ynoe computer.

To allows this conneztion, click this message.

N

g. Click with your mouse at the pop-up balloon. Immediately after
that, a text field will appear at your screen asking for a PIN (pass
key) in order to confirm that you want the connection between the
PC and your device.
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rpay
The correct PIN for the Uit s i X
A&D Personal Health Enter the passkey for the Bluetooth device. ®®
Scale is the number

39121440. This PIN
is the same for all A&D 53 2FF5050700400
devices.

Use the same passkey that you entered on the device.

Passkey: | 39121440

‘Y'ou should always use a passkey, unless your device does nat suppart one. We
recommend uzing a pazzkey that iz 8 to 16 digits long. The longer the passkey, the
more secure it will be.

[ < Back ” Mext » ][ Cancel

h. After you enter the PIN a window will appear in your screen,
asking if you want to turn off the discovery of your computer by
other devices. Please make sure that you don’t select this option
(uncheck this button if it is checked), in order to keep your
computer discoverable. Then click on the “Finish” button to
complete the connection of the device to your computer.

Add Bluctooth Device Wizard ®

Completing the Add Bluetooth
Device Wizard
The Blustooth device was successfully connected to your

computer. Y'our computer and the device can communicate
whenever they are near each other

To pratect your privacy, turn discovery off so other devices
ter.

To close this wizard, click Finish.

i. After a few seconds, you will see the measurement appearing at
the Nurse@Home application.
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Please measure Systolic Blood Pressure
=
First Second
Systolic Blood Pressure mmHg
SKIP . -
Diastolic Blood Pressure mmHg
Heart Rate bpm
Arterial Oxygen Saturation L)
Body Weight Kg
Respiratory Rate Breaths/ min
Body Temperature Deg. Centigrade
Urine Qutput L/ 24H
Body Water %

NOTE = If you have followed all the steps above and you don'’t see
any measurement displayed in the application, although you have
waited for 2-3 minutes since the device automatically turned off, then
try again following the instructions from the beginning. If the problem
persists and you continue not taking a valid measurement after a few
attempts, please refer to the troubleshooting guide below or to an
appropriate technician.

B.7.2 Manual measurement

Step on the scale gently and stand still during
measurement. When the needle of the scale is
stabilized, the value underneath is your weight (if you
have a digital scale the procedure is almost the
same. In that case instead of having a needle you
have a digital display, that displays your weight).
Type the value at the corresponding text field. After
10 seconds the text field will turn green. That means
that the Nurse@Home application accepted the value
and locked the corresponding field in order to prevent
a mistaken data entry. In case you make a typing mistake, or in case you did not
have the time to write the value at the text box before it locks, in order to edit the
value press the “Edit” button which stands just beside the box.

B.8 Measurement of the Respiratory Rate

The respiratory rate can be acquired automatically, if you have been provided
with the MagIC system wearable device, or manually.

Below are described the two different ways of measurements.

EU STREP - Specific Targeted Research or Innovation Project
page 49




D40 — Integration and Configuration of the Prototype =

%Q HEARTFAID

ks 7\

B.8.1 Automatically using the MagIC system
In order to measure the respiration rate using the MaglC system follow the
instructions provided by the manufacture of the system. The Nurse@Home
application is configured to automatically receive measurements from the PDA of
the MagIC vest.

B.8.2 Manual measurement

The respiration rate is measured when you are at rest by counting how many
times your chest rises in a minute. Each rise of your chest is actually a breath
that you count. So in a period of a minute the breaths that you have counted are
(with a good approximation) your respiratory rate.

In case of manual measurement you have to insert manually the measured value
in the Nurse@Home user interface.

B.9 Measurement of the Body Temperature

The body temperature can be acquired only manually.

Body temperature is the operating temperature of the human body. The optimum
temperature is 36.8 °C (98.2 °F). In order to measure your Body Temperature
you have to use a thermometer. There are two kind of thermometers:

1. Glass mercury thermometers
(these thermometers use mercury in order to // '
operate). r

o2

2. Digital thermometers that are mercury free.

In order to measure your temperature perform the following steps:

1. Place the thermometer in a dry armpit (If it is a digital thermometer you
have to turn it on first according to the package directions).

2. Close the armpit by holding the elbow against the chest.

3. Wait for the thermometer to measure your temperature. If you are using a
glass mercury thermometer you must wait for five minutes in order to
have an accurate measurement. If you are using a digital thermometer
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you will hear a signal that informs you that the thermometer acquired the
measurement.

4. Remove the thermometer and read the temperature.

5. Type that value at the corresponding text field of the Nurse@Home
application.

NOTE =» Mercury and most of its compounds are extremely toxic and they
should be handled with care. For your safety it is better to use a digital mercury
free thermometer to measure your temperature.

B.10 Measurement of the Body Water

The body water can be acquired only manually.

The body water is all of the water content of the human body. The human body is
about 60% water in adult males and 55% in adult females. In diseased states
where body water is affected, the compartment or compartments that have
changed can give clues to the nature of the problem.

In order to determine the amount of water in your body you must have a medical
device for the FA-MS examination (Flowing Afterglow Mass Spectrometry) or the
BIA examination (Bioelectrical Impedance Analysis).

In case of manual measurement you have to insert manually the measured value
in the Nurse@Home user interface.

B.11 Measurement of the Urine Output

The urine output can be acquired only manually.

Decreased Urine OQutput is a sign of a diseased body. You can
measure your daily Urine Output (output volume per 24 hours) at
home using a scaled urine container. Add the individual volume
of output during a 24 hour cycle. Type that value at the
corresponding text field of the Nurse@Home application.

B.12 Correcting measurements
If an automatically acquired measurement provide erroneous output (such in the
case of depleted batteries or in the case of starting a second measurement
before the first measurement is submitted to the Nurse@Home application) or if a
typing mistake occurs during a manually acquired measurement, then upon
measurement completion the Nurse@Home application enables the Edit buttons
just beside of each measurement. Clicking one of the Edit buttons

Edit |
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will:

1. Clear the measurement field and wait for you to perform a new
measurement with the wireless device (if the Nurse@Home is configured
to use such a device) or

2. Clear the measurement field and wait for you to manually enter the value.

B.13 Completion of the acquisition and submission of the
measurements

Upon completion press the Send button which lies at the bottom right side of the
Nurse@Home window. If the data are successfully delivered to the data
repository the following message box appears. Press OK to Exit.

-
l'\D XML was succesfully sent!

[ ox L

B.14 Description of the medical Devices

B.14.1 The MagIC system

The MagIC system is composed of a vest including textile sensors and a portable
electronic board. The vest is mainly made of cotton and lycra and is fully
washable. At the thorax level the vest includes two woven electrodes made by
conductive fibres so to obtain an ECG lead. The contact between textile
electrodes and the thorax is guaranteed by the elastic properties of the garment,
without requiring application of gel or of any other medium. The vest also
includes a textile-based transducer, obtained by a patented processing of the
conductive fibers, that provides a chest movement signal that can be used for the
assessment of the respiratory frequency.

Through connections still obtained by using the same conductive fibers, ECG and
chest movement signals feed a portable electronic module - having the typical
size and weight of a small cell phone - which is placed on the vest through a
velcro strip.

i Respiratory
- Rate

Portable —¢ Detector

Electronic £
Module
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The MaglV vest is composed of four parts. The The MagIC system. As it can
cloth, the ECG Electrodes, the Respiratory Rate be seen the MagIC vest is very
Detector and the Portable Electronic Module. easy to be worn (even

underneath the clothes).

B.14.2 The A&D Blood Pressure Monitor device

The A&D Blood Pressure

Monitor device is
composed of the following
parts:

1. The main device
unit, along with the
battery case

2. The display screen

3. The “Start” button

4. The cuff

B.14.3 The A&D Personal Health Scale
The A&D Personal Health Scale device is composed of the following parts:

1. The main device unit
2. The battery compartment
3. The display
4. The measurement switch
5. The add-on feet
3.display
1.Main device unit - ‘
s=— \
/ DI o)
e
@ ; ®
f e / -
* Add-on foot
5.Add-on feet 4.Measurement switch 2, Battery compartment inserted

B.14.4 The Nonin Pulse Oximeter
The Nonin Pulse Oximeter medical device is composed of the following parts:
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A. The main unit, which is subsequently composed of :

1. The wrist strap

2. The battery case

3. The connection status LED

4. The sensor attachment point

5. The PIN (personal identification number) of the device
B. The sensor, which is subsequently composed of :

6. The finger sensor

7. The sensor attachment pins

-

B.15 Troubleshooting

B.15.1 A&D Blood Pressure monitor device

1. Check that your device has charged batteries. Does the device inflate
the cuff normally? Do you notice any noticeable difference to the
functioning of the device? Have you noticed any warning messages for
“‘Low battery” on the application? Check if the batteries are discharged
and replace them. Please, mind the environment and properly dispose the
old batteries or use re-chargeable!

2. Check that the sensor is correctly attached to the main unit of the
device. If you are not sure, disconnect the sensor and reconnect it
carefully. Please take care not to damage the pins of the sensor.

3. When your PC asks for a pass-key (PIN) with a pop-up balloon, click on
the balloon with your mouse and type inside the text field the correct PIN.
Please note that if you don’t provide the PIN within reasonable time
duration (a few seconds), the connection will fail and you will have to
acquire the measurement again, following the steps from the beginning.

4. When taking a measurement, please make sure that your arm is correctly
positioned and aligned in the cuff.

B.15.2 A&D Personal Health Scale device

1. Check that your device has charged batteries. Does the device turn on
normally? Do you notice any noticeable difference to the functioning of the
device? Have you noticed any warning messages for “Low battery” on the
application? Check if the batteries are discharged and replace them.
Please, mind the environment and properly dispose the old batteries or
use re-chargeable!
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2. When your PC asks for a pass-key (PIN) with a pop-up balloon, click on
the balloon with your mouse and type inside the text field the correct PIN.
Please note that if you don’t provide the PIN within reasonable time
duration (a few seconds), the connection will fail and you will have to
acquire the measurement again, following the steps from the beginning.

3. When taking a measurement, please make sure that you are using this
scale on firm and level ground.

B.15.3 Nonin Pulse Oximeter medical device

1. Check that your device has charged batteries. When you connect the
sensor to the main unit of your device, a red light should flash. If not,
probably you need to replace its batteries.

2. Check that the sensor is correctly attached to the main unit of the device.
If you are not sure, disconnect the sensor and reconnect it carefully.
Please take care not to damage the pins of the sensor.

3. When your PC asks for a pass-key (PIN) with a pop-up balloon, click on
the balloon with your mouse and type inside the text field the number
which is written at the side of your device. Please note that if you don’t
provide the PIN within reasonable time duration (a few seconds), the
connection will fail and you will have to try again.

4. When taking a measurement, please make sure that your finger is
correctly positioned and aligned inside the sensor. Also, note that the
sensor may be unable to make correct measurements if your finger nail is
painted.
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C. Appendix 3 - Echocardiography Laboratory
System: a work session example

A sonographer with his username and password logs into the Echocardiography
Lab Web Application from the Web Portal then the sonographer main menu
appears (fig. 1). This application has been realized taking into account the
accessibility requirements for people with disabilities as requested by the Italian
Republic law and by most of the laws of the European Union States.

Sonographer Menu

2008/08/20 Help

» Scheduled echocardiographies list @
» Schedule new echocardiography ©
s Search for performed echocardiographies O

e Logout ©

{_Proceed |

The Clinical Decision Support System developed for this system is compliant to the "Diagnosis and Treatment of Chronic
Heart Failure" European Guidelines of the European Society of Cardiology

: g
0w 20 o B reatized by SI-LAB ONR Pisa 2008

Figure C.1 - Sonographer Main Menu

Among the selections there is in particular the possibility to see the list of the
scheduled echocardiographies and the list of the performed echocardiographies.
By selecting the first option a new page appears (fig. 2) showing the main
information of the scheduled echocardiographies: id of the examination, patients
initials, reason for the examination, date of the scheduling, and a field named
“Data received” that denotes if the examination has been performed and it has to
be finalized.

In case the latter value is equal to “YES” then the examination has been
performed and the data has been sent by the echocardiographical system (Vivid
7) to the Echocardiography Lab Web Application using HL7/Dicom messages (or
filled by a clinical care operator when there is no possibility of connection).
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Scheduled Echocardiographies

L
2008/09/01 Help Al .
You are logged in as: EcoUmberto
Scheduled Echocardiographies
Id Patient Reason Date Data Received
1 |VG ‘worsening signs and symptoms Mon Jul 28 00:00:00 GMT 2008
2 |PG ‘worsening situation Wed Aug 27 00:00:00 GMT 2008 YES
3 |GG 'worsening signs and symptoms Mon Sep 01 00:00:00 GMT 2008
Proceed |

The Clinical Decision Support System developed for this system is compliant to the "Diagnosis and Treatment of Chronic
R4 *? Heart Failure" European Guidelines of the European Society of Cardiology

Y20 W) [ Reatized by SELAB CNR Pisa 2008

Figure C.2 - Scheduled Echocardiographies List

By selecting the scheduled echocardiography when data is received a new page
appears (fig. 3) with the data sent by the echocardiographical system and has to

be confirmed by the sonographer that will eventually update or add other
information.
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Sonographer Echocardiography Assessment E
R
L
2008/09/30 Help A8
Patient Name: PG Id: 2 You are logged in as: EcoUmberto
Doppler Trans Thoracic Echocardiography Otto's Target Diagram

Contesxt links

ESV:[124 |ml ESD:|  |mm

EDV:[170 |ml EDD:| = |mm

IVC diameter: |22 mm

IVC Collapsibility index: [20 |

Tricuspid Valve Regurgitation entity: [ﬁmmHg
Ewave: (0.2 |mys Awave: [0.59 |mys E/A: |0.3389¢m/s
Deceleration Time: |230 msec - Stiffness: |15.640¢{mmHg/ml
IVRT: 106 msec

avs:[ Jtem)- dPwt:[ [ (cm)

Right ventricle d: [ Jom - Left atrtum: [ Jem 1: |Hypokinesis ¢ | 7: | Dyskinesis | ¢ |13: | Akinesis &

ECHO Images |

Aortic root: cm - Ascending aorta: cm 2: [ Akinesis 2| & [ Akinesis ¢ |12 [ Normal 2|
Mitralic valve regurgitation ol
TAPSE: mm - PAP: mmHg 3: [Normal ¢ | o[ Normal % |15: [ Normal 2|
_— — =

Kinesis | akinesis ¢J 4 [Normal 2| 10: [ Normal 2 16 [ Normal o
IMT rCC: cm - IMT iCC: cm

5: [ Normal 2| 11: [ Normal 1|
HF sign or sympt.: - Pulmonary patologies:

&: [ Normal 2| 12: [ Normal |

Figure C.3 - Echocardiography Assessment

By selecting the “Echo Images” button a new page is shown (fig. 4) with the
echocardiographic images acquired and sent to the Heartfaid Image Archive.
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M

MD EchoPhy

unkr
Tota

“Process Dicom Download™

mage 1 of 1

=l Patient (M iEE Background: ©

Figure C.4 - Image Web Viewer

The sonographer chooses one among the echocardiography image sequences
and then can download it on his/her own computer or can decide to process it by
clicking the specific button.

¥: (372 ¥:|216

Process Flease, select a point inside the LV cavity!

Figure C.5 - Left Ventricle Cavity Selection
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The sonographer is then requested to select a point inside the left ventricle cavity
(fig. 5), and after confirming by pressing the “Process” button an elaboration is
invoked.

The results of analysis are:

EDV: 175.5003 ESV: 85.373

Figure C.6 - Processing Results

At the end of the elaboration the systolic and diastolic volumes are computed and
highlighted on the respective images (fig. 6).

Using the new calculated volumes or confirming the ones extracted from the
ecocardiographer the the CDSS is contextually called (fig. 7) to provide
information regarding the ivrt range, estimation of the systolic pulmonary
pressure, estimation of the ejection fraction and moreover diagnosis related to
the filling pattern, the pulmonary hypertension estimation and the heart failure.
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Echocardiography Estimations

&
2008/09/30 Help Al
Patient Name: Pietro Guarneri Tou are logged in as: EcoUmberto

Post Processed Ecocardiogram Parameters

s [VRT out of range: 106ms
# Systolic Pulmonary Pressure estimation: 50.0 mmHg
* Ejection Fraction estimation: 27.06%

Diagnosis

s Filling pattern: altered
s Pulmonary Hypertension estimation: Moderate
s Heart Failure: systolic

| Proceed |

The Clinical Decision Support System developed for this system is compliant to the "Diagnosis and Treatment of
..? ‘i’ Chronic Heart Failure" European Guidelines of the European Society of Cardiology

“Gr' XHTML
» L0 Realized by SI-LAE CNE Pisa 2008

Figure C.7 - CDSS Suggestions

All the information now can be sent to the HeartFaid platform using an HL7
message (fig. 8):

Echocardiography HL7 Export

2008/08/20 Help i

You are logged in as: EcoUmberto

Do you want to export information related to this echocardiography to the HL7 Repository hl7_export?

| Proceed |

The Clinical Decision Support System developed for this system is compliant to the "Diagnosis and Treatment of Chronic
Heart Failure" European Guidelines of the European Society of Cardiology

« -
- 10 &) B Realized by SHLAB ONR Pisa 2008

Figure C.8 - HL7 Export
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Eventually an email (or other kind of messages) can also be sent for confirmation
(fig. 9).

MSH | A | ECHOCARDIOGRAPHY _LAE | CMR_HLT7SENDER | HEARTFAID_PLATFORM | CMA_HL7LISTEMER | 200807181608 |ORUAROL |CNR_HL7SENDERZQ0B07181608|P|2. 511 |
PID|1|PatlAAACKRAPN| 1|1 vitoAGaTTUSOAAAA| | 18400LOL M| [ 1I1]]]

OBX|1| M| Co4AENd Systolic volumeAumLs| 124 (m1| ||| [F|||200B07L81608

oBx| 2| M| CO4AEnd Diastolic volumeAumLs| |270(m1] ||| |F]||200807181608

OBX| 3| | Co4287724Left ventricular ejection fractionAumLs||27.06|%| ||| |F|||200807181608

Fle Edit Wiew Go Message OpepPGP Tools Help

) A v = v . =

& ./ N ? @ Y ¢ X b6 | 5.0
Get Mail  Write  Address Book = Decrypt Reply Reply Al Forward Delete  Junk Print  Stop
= Subject;: HL7 Message Received!

From;
Date:
To:

hi7server@heartfaid.sti.cnr.it
10:58 AM

massimo.martinelli@isti.cnr.it

Below the raw HL7 message received
R R R R R R F S R SRR R R R R

[EZJMSH| *~\& | CNR| MIDDLENARE | CNR| 200810681 05824, 525 | ADT~A23| 1223455452301 P 2. 3.1 | 111
EVN| | 20081 008105824 | | | 200810081 05824
PID| | |123-654( |PATIENT*TEST| [ {1 ITELEEITTTI
PYLLECEEEEE PR R T e e

Figure C.9 - HL7 E-mail Notification

EU STREP - Specific Targeted Research or Innovation Project
page 62




