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Summary

Objectives: The purpose of this work is o develop
health information platform connecting most health
facilities in the Rhone-Alpes region. The health plat-
form called SIS-RA is used through a Web interface.
An iconic interface is dedicated to the platform and
presents information in a unique way for all users.
Methods: New techniques have been used o develop
this platform which will be used by a great number of
Rhdne-Alpes doctors in the future. We chose a user-
centered design which takes into account doctors’
requirements (hospital and GP). We also consider that
no system has to be rebuilt, but a direct connection to
the legacy systems should be provided.

Results: The platform permits fast and more appro-
priate medical decisions than those made without this
information system. The iconic interface presents all
medical documents in a uniform way. Currently, 11
healthcare facilities and 15 community health networks
are connected to SIS-RA sharing more than 60,000
records with 1.2 million indexed items. 3200 doctors
use the system.

Conclusion: The platform is approved by French super-
vision authorifies (regional hospitals association
(ARH)), regional practifioners union (URML) and
Rhdnes-Alpes region administration and is known as
the official shared health record.
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1. Introduction

Health networks currently represent the
most friendly and innovative concept in
terms of coordination of patient care be-
tween health practitioners. As a conse-
quence of recently passed governmental
policies, medical information systems (IS)
must now comply with new standards aim-
ing at improving communication between as
yet very different platforms. This heteroge-
neity can be defined at different levels such
as data format (relational, XML, object,
etc.), operating systems (MacOS, Linux,
Windows), data exchange protocols (HL7,
Dicom, EhrCom, etc.), data semantics and
syntax. On a larger scale, differences be-
tween IS are observed within medical sub-
specialties (e.g. cardiology, nephrology,
emergency care, ambulatory medicine, etc.)
as well as medical IS structures (e.g. depart-
mental IS, distributed IS, etc.). The concept
of a health platform at the state level dates
back more than ten years. During the 1996
Medical Informatics Europe congress, Jo-
hansen [1] proposed the “ten command-
ments for implementation of regional health
care networks”. Ten years ago, this inno-
vative concept had no chance of implemen-
tation due to the limits of technology and the
lack of understanding from healthcare pro-
fessionals.

Rhone-Alpes (Fig. 1) is the second larg-
est administrative region in France after
Ile-de-France (which includes the capital,
Paris). As large as Denmark in size and with
6 million inhabitants, it is comparable to a
European country. Rhone-Alpes has 300
healthcare facilities, three academic medi-
cal centers (based in the cities of Lyon, Saint
Etienne and Grenoble), one regional com-
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prehensive cancer center, more than 20,000
physicians and over 10,000 caregivers. The
concept of a universal electronic patient rec-
ord (DPPR) was initiated in 2000 by health
professionals from the regional comprehen-
sive cancer center of Lyon (Centre Léon Bé-
rard) and the ONCORA community cancer
network (ONCOlogy Rhone-Alpes). We
present here the Rhone-Alpes health plat-
form currently in use by numerous phy-
sicians and caregivers.
The project was possible because:

e Rhone-Alpes doctors have been involved
in the project and have understood what
benefit they would derive from it (patient
medical information available in a very
short time).

e Thesystem is exclusively based on medi-
cal documents, which facilitates its use
by medical teams. The working process
is the same, whether the doctors use the
system or not.

e The universal interface which is pro-
posed allows very simple retrieval of
medical information.

e There has been a total consensus be-
tween the three university medical
centers, Léon Bérard cancer center and
the 53 hospitals from the ONCORA
community network regarding the direc-
tion of the project.

2. The Rhone-Alpes Health
Information System

2.1 Reference Knowledge
and Former Experience

Several major issues are at stake: the type of

regional health record system needed, the
level of computerization in the health sector,
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Fig. T Rhdne-Alpes region in France

and the suitability of existing information
systems as a basis for elaborating the new
regional system. To answer those questions,
we used a bottom-up model allowing us to
involve key health actors in the implemen-
tation of the record. All ideas started from
observations in the field by practitioners
themselves. Involvement of end users was a
key aspect of our project.

ONCORA was originally confronted
with the incredible heterogeneity of existing
IS. To judge by the interviews we conducted
for selecting the five pilot facilities, the
management and consultation of local pa-
tient records depended entirely on the type
of institution. We decided to conduct a pre-
liminary appraisal of the computerization
level of hospitals and existing information
systems. Our major goal was to identify or-
ganizational differences between facilities,
which would help elaborate connections
adapted to each type of structure. We built a
scale of six different levels of computer-
ization (Fig. 3) and asked the 300 facilities
in Rhones-Alpes to position themselves on
this scale. The span of the survey and pro-
portion of responses (more than 86%) en-
sured the credibility of the results and their
relevance for determining our current devel-
opment strategy.

Instead of a traditional Gauss curve, the
computerization survey revealed two peaks
(Fig. 3) identifying two groups of hospitals.
The first group (58%) are little-computer-
ized institutions that must resort to manual
tools to structure and send their data to the
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regional IS. The second group (the other
42%) corresponds to hospitals which have
enough infrastructure to directly and auto-
matically store and share information with
the regional IS. Consequently, we decided to
work on two different connections taking
into account the specificity of each hospital.
New results of the same survey will prob-
ably be published in about 12 months to
monitor changes, the long-term goal of the
project being to bring all hospitals to a mini-
mum of level 3.

We also draw inferences from a former
experience of a centralized specialized
cancer record that was stopped a few years
ago because it was found unsuitable for use
in the healthcare environment. We decided
to go the opposite way to avoid repeating the
same problems. The regional IS described in
this paper is a fully distributed, multi-
disease model (maximum record).

2.2 Architecture of the Rhone-
Alpes Platform (SIS-RA)

We took into account all specific features of
the health information systems in current
use in Rhones-Alpes. SIS-RA was com-
posed of different business components in
order to meet the needs of every existing
health IS. The basic principle underlying the
project was that no interference with the
local IS plan should be possible.

The first part of the project consisted of
making hospital document repositories con-
nectable. According to the survey, the sec-
ond group of hospitals (levels 3 to 5) were
able to connect directly to SIS-RA and share
information. Connection was achieved
through connectors (Fig. 2) developed in
partnership with software editors in each
hospital.

Hospitals of the first group needed to im-
plement a new tool to organize, store and
share their data. SIS-RA provided them
with an external storage tool (PEPS Host)
(Fig. 2) that could store and guarantee full-
time access to information. For scattered
members of the health community network,
SIS-RA provided a communication tool
(PEPS Network) that also ensured connec-
tions with the regional IS.
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Finally, all health facilities in Rhone-
Alpes became able to share their data,
whatever their computerization level.
Today, the connected hospitals are totally
available and no negative feedback has
been received. In any case, a hospital with
availability difficulties can adopt a PEPS
host solution.

An essential requirement for SIS-RA is
patient identification, which allows the or-
ganization of data. French law does not per-
mit the use of national patient identifiers, so
every legacy IS has developed its own local
patient numbering system. The challenge
was to match all the local records available
for a given patient. A specialized dedicated
component (STIC) was built to achieve pa-
tient identification on a regional basis. Ac-
cording to the principle that existing sys-
tems should not be modified, the local
identification (ID) of a given patient in a
given hospital remained the same. The STIC
connection was designed as an add-on to
existing processes.

We have set up a regional identification
charter that was published by the Regional
Hospital Agency in 2003 and has been put
into practice since. Five immutable identity
fields are used: birth name, first name,
birthdate, postcode of birthplace, and sex.
Using special algorithms, STIC matches
identity fields and links every local ID with
the patient’s regional ID. Manual human
check is required if automatic mapping
looks suspicious or cannot be achieved.

Last but not least, the DPPR federates all
regional health repositories and serves as a
unique web-based portal to health informa-
tion in Rhones-Alpes. The system handles
the authentication of users, authorizations
for record queries and displaying of struc-
tured (XML) or unstructured data (pdf, doc,
jpg ...). The DPPR contains no data but only
meta-data indexes. On each record query,
the system generates queries to all hospital
repositories known to store data about the
patient. In this decentralized system, hos-
pitals are responsible for updating the in-
formation they produce. The DPPR is
just a pointer system and authorization
manager.

The regional authorization policy (Fig.
4) protects patients’ rights. Health profes-
sionals must be directly authorized by the
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patients themselves to have access to their
health record. They are strongly authenti-
cated via their professional electronic card
and its embedded certificate chip. All au-
thorizations are detailed and manageable
online, and can be specially configured for
the health professional or information cat-
egory.

PEPS Host and PEPS network provide
storage and connectivity to little-computer-
ized hospitals and scattered users. Patient
identification integrity is secured by STIC
whereas the DPPR is the unique consul-
tation portal for health information in
Rhones-Alpes. With those three com-

ponents, Rhones-Alpes has been able to
meet most of the needs in health informa-
tion accessibility.

Today, the nomenclature of the types of
information are based on which used in the
French DMP. For the diseases, ICD-10 is
implemented.

2.3 Functional Scenario

The scenario (Fig. 5) involves two steps:
creation of the patient record and consul-
tation of the data. The creation of the virtual
patient record is as follows:

Professionnels autorisés Admin. Social Psy. CR Consult.
Dr DEMO Paul v
Dr PNEUMO Jean %) e
Mme NOURRISSON Brigitte & v = oo

Carte Vitale the document

the document

The user can view the pointer and access

C.r
Q The user can neither view the pointer nor acces

Fig. 4  Screens of access rights

Downloaded from imia.schattauer.de on 2012-05-28 | IP: 38.107.179.231
For personal or educational use only. No other uses without permission. All rights reserved.

Methods Inf Med 4/2007



Best Paper Selection for: IMIA Yearbook of Medical Informatics 2008: Access to Health Information.

Geissbuhler A, Kulikowski C, editors. Methods Inf Med 2008; 47 Suppl 1:54.
454 Re-published from Methods Inf Med 2007;46(4):451-7.
|

Durand et al.

User

Authorizations |

Document Registry ‘

Distributed patient

record (DPPR)

T
[
[
[
[
[
T
T T
(]
(]

: egional
! Lo patientid 4
| gesrert T I
I

Regional server of

: _,_,.,,,,,.,.“, +

Hospital with
HIS

//_—‘:—-

Document Document 'id T ocalia
Repositary Repositary 3019\ Repository OEg

|\ PEPS Host |

Hospital without
HIS

,_____i_gi_entities (STIC)

Document |~

EPS
MNetwork

Health
network

Fig. 5  SISRA general architecture

1) During their care trajectory, patients may
be admitted to different hospitals, with
different levels of computerization, but
all clinical teams can access the patients’
health records and complete them if the
hospital is connected to SIS-RA. At each
step of the patient trajectory a local ID is
created.

2) STIC provides algorithms and tools,
allowing to automatically match new
identity data with those of known pa-
tients. If no match is found, a new patient
record is created in the regional reposi-
tory. Both SIS-RA and hospitals can then
use the same regional ID to identify the
patient.

3) New health record items are linked to the
electronic DPPR record of each patient
via this ID. Actually, the data remain in
the document repository of the hospital
and only meta-data are sent to and in-
dexed by the DPPR.

After the record has been created, doctors

can access data:

1) Consultation is available from any com-
puter connected to the Internet. Users are
identified via a certificate embedded in
their health professional card.

2) The DPPR checks access authorizations,
then health professionals can browse the
files and ask for display.

3) The IS where the data are stored makes
them suitable for display, whatever the
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format of the original document (doc,
pdf, XML, html ...).

3. The Iconic Interface
Management System (I2MS)

Currently, SIS-RA essentially connects hos-
pitals and health facilities. To facilitate the
integration of general practitioners into the
system, we propose to weave an Ariadne’s
thread between their practices and hospitals.
This system would be a semantic middle-
ware between the two entities involved in
the pulling and pushing of medical informa-
tion.

3.1 Definition

Our system is based on the fundamental
principle that rebuilding cannot be painless:
legacy medical information systems are too
different and specific to offer even a slight
possibility of reasonable interoperability.
The goal of the project was to develop a
toolbox able to assign a data pattern to each
type of data used in the medical domain:
documents, structured or semi-structured
data, anatomic data (numeric or text), etc.
These different patterns (referred to as
“objects”) must be visualized as simply as

possible. We defined a chronological model
with a temporal axis. The patterns are in-
stantiated into values to be manipulated by
the end user. Prescriptions, summary re-
ports, or lab tests are converted into patterns
and the instantiation of theses patterns is
displayed on a chronological axis. Data stor-
age and display are independent, and a re-
mote access (if needed) is proposed. The
legal aspects have not been really consid-
ered. The external documents are not (for
the moment) downloaded in the local data-
bases, they are displayed on the user’s screen
and will disappear after closing. In the
French DMP, the problem is the same: all the
documents must be shared and read by a
local user.

3.2 Architecture

The architecture of the system is structured

around three levels:

e The meta-meta level (not presented here)

concerns the definition of the abstract

structure of the iconic interface manage-

ment system.

The meta-level is the I2’MS, an abstract

structure adapted to the medical domain.

All medical objects and documents are

defined, based on a consensus which is a

prerequisite for data sharing.

e The business level, where medical ob-
jects are derived for medical specialties.

A linear classification of objects used in a

given domain (here medicine) was impos-

sible as different levels of analysis were

specified. We proposed a multi-classifica-

tion based on three criteria:

e composition: simple objects and com-
plex objects;

e communication: specialty objects, com-
mon objects and owner objects;

e abstraction: instantiation of abstract ob-
jects to produce concrete objects.

3.3. Obiject Representation

3.3.1 Composition Criterion

A simple object is an elementary unit cor-
responding to only one of the following
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types: text, numeric data, image, video, and
signal. A simple object is described by an
1dentifier, a name, and a list of attributes.

SO = {id, name, attribute*{value, type}}

A complex object is an item composed of
one or several simple or complex objects. It
contains its own data and the meta-data con-
tained in other simple or complex objects.

CO ={id, name, attribute*{value, type},
SO*, CO*}

3.3.2 Communication Criterion

An owner object is only visible to its de-
signer. It is used locally and never shared.

A common object is shared by all users in
the network.

A specialty object is visible to its de-
signer and to all professionals of the same
specialty (cardiologists at different hospi-
tals, for instance).

3.3.3 Abstraction Criterion

An abstract object is a meta-level object de-
fining the nature, composition and interface
of the object. It is represented by a tuple of
three components: AO = {name, structure,
interface}.

Business designers generally develop
abstract objects from a consensus among
the profession. Some individual users can
create abstract objects for their own use.

A concrete object represents the instanti-
ation of an abstract object.

34 Interface Building

Objects are displayed on a chronological
axis representing the global medical history
of a given patient. Two types of elements are
displayed: disease episodes and objects con-
sisting of medical documents or data.

34.1 Object Representation

Examples of simple or complex objects are
given below.

Simple object: patient prescription (Fig.
6); a click on P displays the document; com-

Downloaded from imia.schattauer.de on 2012-05-28 | IP: 38.107.179.231
For personal or educational use only. No other uses without permission. All rights reserved.

455
The Rhdne-Alpes Health Platform

Fig. 6
Representation of
a simple object
(prescription)
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plex object composed of multiple simple
objects.

In an oncology unit (Fig. 7), all objects
are displayed on the user’s screen and ac-
cessible to the entire medical team. In a con-
sultation room, objects CH are removed and
not accessible to physicians from other
specialties.

The interface described in Figure 8 is di-
vided into three parts. The first part, on the
left of the screen, corresponds to the knowl-
edge base. It contains abstract objects and a
medical ontology.

Abstract objects are instantiated by the
user into local or common objects. The
upper zone corresponds to the iconic inter-

face: concrete objects and episodes are
placed on the chronological axis and their
contents are stored in the local system where
they have been created. The lower zone is
optional and is only displayed when an on-
tology or a databank is needed to find the
name of a given object.

4. Related Work
and Discussion

Many groups are currently investigating
medical platforms using different ap-
proaches: the first approach consists of

EPISODE: ONCOLOGY

V: visit

P: prescription

R: radiography

B: biology

CH: chemotherapy

Mr SMITH Paul

March

April

Fig. 7 Representation of a complex object (chemotherapy: CH)
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considering the web as a useful medium to
link medical data and facilitate patient
Concrete follow-up [2, 3].
object Other work has addressed the issue of in-
teroperability between heterogeneous medi-
I cal information systems. Spahni et al. [4]
Concrete Concrete and Xu et al. [5] have created Pilot, an appli-
Abstract object object cation program interface that serves as a
local or mediator between different information sys-
oo Lol bl tems. Masuda et al. [6] proposed an up-
Db]eCtS 0102 03 04 05 06 07 08 08 10 11 12 13 14 15 18 17 18 10 20 21 22 23 24 25 26 27 28 20 30 21 stream system which creates an eXChange
Time format at the conceptual level (use cases).
Episode Semantic integration is also a very impor-
tant topic of research, with interesting
studies published by [7-9].

Some approaches are more centered
around the users and propose navigation
tools [10] or the integration of interfaces
[11].

Finally, some studies have been carried
out to promote evaluation in health net-
works [12] and [13].

Two main projects concerning a health
platform are ahead of Western Europe apart
the Rhone-Alpes platform.

The Swiss project (http://www.geneve.
ch/reforme/fiche.asp?noref=C4) called e-
toile is a platform which aims to connect
o each medical partner through a patient card.
Mhn"?alm This card gives access to all information

orowidder systems: hospital, GP, specialists, phar-
macies and other networks. Through e-toile,
every health professional can have access

(with authorization) to the patient medical
Interaction hetween authorized

record.
®~ e and the application required

The Italian project of Lombardia called

% — e-government (www.niguardaonline.it) de-
1 | =.. . .
\ velops a complete workflow system within

Instanciation zone for abstract objects

Fig. 8  I’MS structure

Il

Interret

Patient Key

the Niguarda hospital in Milan (e.g. Fig. 9).
All the flows concerning a patient are de-
fined and all processes identified in an In-
. ternet-based architecture shown in the fol-
Repository lowing figure. The access rights are given
from a small patient case. Some gateways
Middleware are created to “understand” all types of
medical data and some exchange formats.
IHE, HL7, XML, Dicom Gateway The Rhéne-Alpes health platform is in
L y L L line with these projects but the main differ-
‘ # * + ence is the scope of the platform (in the
- PACS Laboratory other projects, the network 1s.11m%ted Wlthm
an hospital). The Quebec region is building
a prototype to validate the Rhone-Alpes
Fig. 9 Milan's health platform architecture platform in Quebec.

Http
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5. Conclusion

The DPPR is currently considered as a
consolidated shared health record and has
received approval from French supervision
authorities: Regional Hospitalisation Agen-
cy (ARH), regional federations of health
insurance funds (URCAM), Regional
Independent Doctor Association (URML),
Rhoéne-Alpes region administration. Eleven
healthcare facilities and 15 community
health networks are now connected to SIS-
RA, sharing more than 80,000 records with
1.2 million medical items indexed.

Some tests have been done. Response
times are dependent on both the type of con-
nection and the information format. Today,
with high-speed networks, the browsing of
the patient record is similar to the navigation
in a Web site.

These tools have been developed with
public funds and are being shared in an
Open Source community. Many other
French or foreign healthcare organizations
are interested in the functionalities of the
system, all the more so as many other pro-
jects should be incorporated shortly: devel-
opment of information flows in emergency
care, introduction of medical items by inde-
pendent physicians, development of an ASP
hospital information system, and the "MS
project.

The third generation development plan
for the organization of health foresees that,
by 2010, all healthcare facilities of the re-
gion should be connected to the DPPR.

Evaluations concerning the appropri-
ation of the platform by the doctors and the
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intuitive fact that it will permit a better
quality of care and a more rapid decision
making have not been yet carried out. The
platform is quite new and no real feedback
can be given.
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