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A.1 General considerations

These considerations are repeated from those in the main Report. New content starts at A.2.

The terms of reference of this Report require an inventory of standards to be prepared. Such inventory
exercises are commonly undertaken but usually prove to be a time-constrained study of perpetual motion
because they are very difficult to scope; are inevitably out of date even before publication - and are of rapidly
diminishing value thereafter. Without dedicated ongoing resource, such inventories are of little value to
would-be standards users. We have therefore separated the bulk of our inventory from the main Report text
and that bulk is contained in Annex A — Inventory of standards. The role of this section is then simply to
explain how we started to deal with inventory issue — and then, when the task became too onerous, what we
now recommend instead.

A.1.1 Structured inventory method

The extended project team analysed existing standards with reference to three orthogonal axes to which
they are related: Process (design, manufacture, deployment and maintenance), Technical infrastructure and
Use domain. These axes are largely independent of demand- or supply-side role and are, at different stages
in the life cycle, applicable to each role. Additionally, any one standard may have aspects applicable on
more than one, and sometimes all three, axes.

A.1.1.1 Process-related standards

Process-related standards have to be evaluated for their applicability in specific product-oriented
applications from a management, governance or regulatory perspective.

A.1.1.2 Technical infrastructure standards

Technical infrastructure standards may be considered explicitly in implementing eHealth applications but in
many instances the technical infrastructure is assumed by Use domain related standards. Criteria for
selecting such infrastructure elements depend on the requirements of the respective application, but also on
availability of implementations of such standards and their acceptance in the field. Standards in this group
cover the technical and, to some extent, semantic levels described in Chapter 2 of the Main Report. See tog
the discussion of this issue in Chapter 5 of the Main Report, Annex C and Annex D.

A.1.1.3 Use domain related standards

Use domain related standards are related to particular aspects of functionality with which a user will interact
in their work. Standards in this group cover the business, semantic and application levels described in
Chapter 2 of the Main Report See too the discussion of Semantic issues in Annex C.

A.1.1.4 Alternative methods of analysis

Whilst it would have been in some ways attractive to have used the 'viewpoints of the Reference Model for
Open distributed processing, Viewpoint specifications (ISO/IEC 10746-1)! it would have been difficult to
manage the presentation of these views in the simple spreadsheet approach that we have been limited
because of the time available. However, these viewpoints are described below for reference.

A viewpoint (on a system) is an abstraction that yields a specification of the whole system related to a particular
set of concerns. Five viewpoints are said to cover all the domains of architectural design. These five viewpoints
are:

- the enterprise viewpoint, which is concerned with the purpose, scope and policies governing the
activities of the specified system within the organisation of which it is a part;

1 ISO/IEC 10746 parts1 to 4: 1998(E) (© ISO/IEC 1998) are freely available from http://enterprise.shl.com/RM-ODP/default.html
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- the information viewpoint, which is concerned with the kinds of information handled by the system and
constraints on the use and interpretation of that information;

- the computational viewpoint, which is concerned with the functional decomposition of the system into a
set of objects that interact at interfaces — enabling system distribution;

- the engineering viewpoint, which is concerned with the infrastructure required to support system
distribution;

- the technology viewpoint, which is concerned with the choice of technology to support system
distribution.

For each viewpoint there is an associated viewpoint language, which can be used to express a specification
of the system from that viewpoint.

A.1.1.5 Outcome and recommendations

In Annex A the standards we started work on the basis of the tri-axial categorisation and allocation of
keywords aligned on our chosen axes and by analysing the title and scope statements. The tri-axial
organisation was relatively easy but the use of keywords to provide the basis for grouping the published and
in-progress standards regrettably, and somewhat surprisingly, it proved difficult - to the point of near-
impossibility.

Attempts to access any modern or representative set of keywords applicable to health informatics when
searching the resources of the International Medical Informatics Association, or its American or European
counterparts were fruitless. The U.S. National Library of Medicine Medical Subject Headings (MeSH) proved
to be outdated; the best found were those for the by the Association for Computing Machinery (ACM)
Computing Classification System (1998 Version) said to be “valid in 2007”. However, these are more
generally applicable to ICT than eHealth — so address only the process and technology keyword areas.

So, although we had intended to provide a keyworded analysis based on commonly available keywords
related to healthcare, health informatics, computer technology and telecommunications this was not possible
in the time and resource available. Because such a list is not readily available — only the computer
technology area is well covered — we have not proceeded further with this work. Annex A is therefore
incomplete and inadequate as an inventory of the standards available in the eHealth domain.

Any structured inventory of eHealth standards developed would therefore need to be resourced adequately
so that it can be constructed appropriately, have broad and deep international coverage, and be maintained
in a timely manner for the foreseeable future. This may be deemed an appropriate supporting activity for
Phase 2 which may either continue in the existing manner, or it be subsumed into the one of the emergent
resources, such as that of the Joint Initiative Council intended to provide a keyworded analysis based on the
Standards Knowledge Management Tool developed by the University of Sherbrooke in Quebec, Canada (.

A.2 CEN

A.2.1 Overview

The intention of this section is to list CEN documents of relevance to the eHealth mandate (M403).

Different kinds of potential influence from technical standards towards eHealth are distinguished: An existing
technical standard may

- may provide content or alternative content to architecture/design/implementation of eHealth applications
- describe the creation / development process for eHealth-related applications
- describe some technical infrastructure which may support eHealth applications

This section does not state the applicability or non-applicability of CEN standards from a regulatory point of
view, in fact very few are required by regulation.

Only active committees and published documents (not withdrawn) have been considered.
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The standards found can be categorized into either “Process” or “Infrastructure”. Process-related standards
describe methods for developing applications and components targeting the area of healthcare delivery.
Infrastructure standards describe elements that can be used in an implementation of eHealth applications. A
few address application domain requirements specific to eHealth.

A.2.1.1 Relevant Committees

A search among committees of CEN returned xxx committees of which xxx are active. Among those an
evaluation with the status “active” and a focus which “potentially affects eHealth” returned the following
committees.

A.21.11 TC251 — Health informatics

This TC has the main role in eHealth standards in CEN. This TC shares a large part of its work programme
with its ISO equivalent (TC215)

A.2.2 Specific Standards

See tables

A.3 CENELEC

A.3.1 Overview

The intention of this section is to list CENELEC documents of relevance to the eHealth mandate (M403).

Different kinds of potential influence from technical standards towards eHealth are distinguished: An existing
technical standard may

- may provide content or alternative content to architecture/design/implementation of eHealth applications
- describe the creation / development process for eHealth-related applications
- describe some technical infrastructure which may support eHealth applications

This section does not state the applicability or non-applicability of CENELEC standards from a regulatory
point of view: Depending on the specific technology used, more standards than the ones mentioned here
may be required for placing respective devices on the markets. Vice versa, not all standards mentioned here
have to implemented — in fact, very few are required by regulation.

Only active committees and published standards (not withdrawn) have been considered.

The standards found can be categorized into either “Process” or “Infrastructure”. Process-related standards
describe methods for developing applications and components targeting the area of medical devices.
Infrastructure standards describe elements that can be used in an implementation of eHealth applications,
but by no means address application requirements specific to eHealth.

A.3.2 Relevant technical groups

A search among committees of CENELEC returned 537 committees of which 262 are active. Among those
an evaluation with the status “active” and a focus which “potentially affects eHealth” returned the following
committees.

Technical Title (English)
Body
INFRA CLC/SR 1 Terminology
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INFRA CLC/SR 100 Audio, video and multimedia systems and equipment
INFRA CLC/SR 103 Transmitting equipment for radiocommunication
INFRA CLC/SR 3 Information structures, documentation and graphical symbols
INFRA CLC/SR 3C Graphical symbols for use on equipment
INFRA CLC/SR 3D Data sets for libraries
PROCESS CLC/SR 62 Electrical equipment in medical practice
PROCESS CLC/SR 62A Common aspects of electrical equipment used in medical practice
PROCESS CLC/SR 62B Diagnostic imaging equipment
PROCESS CLC/SR 62C Equipment for radiotherapy, nuclear medicine and radiation dosimetry
PROCESS CLC/SR 62D Electromedical equipment
INFRA CLC/SR 79 Alarm systems
PROCESS CLC/TC 62 Electrical equipment in medical practice
INFRA CLC/TC 79 Alarm systems
A.3.3 Specific Standards

See tables

A.3.4 Conclusion

The CENELEC standards identified in this paper in no case directly contributed to eHealth at the application
level. Instead, well-known process-standards as well as a variety of infrastructure standards have been
found.

Process-related standards have to be evaluated for their applicability in specific applications (rather:
products) from a regulatory perspective. However, the available technical infrastructure standards may be
considered in implementing eHealth applications. Criteria for selecting such infrastructure elements depend
on the requirements of the respective application, but also on availability of implementations of such
standards and their acceptance in the field.

A4 ETSI

A.41

The intention of this section is to list ETSI standards of relevance to the eHealth mandate (M403).

General

Different kinds of potential influence from technical standards towards eHealth are distinguished: An existing
technical standard

- may provide content or alternative content to architecture/design/implementation of eHealth
applications

- describe the creation / development process for eHealth-related applications

- describe some technical infrastructure which may support eHealth applications

This document does not state the applicability or non-applicability of ETSI standards from a regulatory point
of view. Depending on the specific technology used, more standards than the ones mentioned here may be
required for placing respective devices on the markets. However, not all standards mentioned here have to
implemented in support of regulation.
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A.4.2 Sources

The content of this section is based primarily on the ETSI publication ETSI SR 002 564 V1.1.1 (2006-12),
"Applicability of existing ETSI and ETSI/3GPP deliverables to eHealth". This document also addresses other
External standardisation, Policy, Grid Computing and other (non-ETSI) eHealth publications to some extent.
The Annexes A and B to the report refer to security, safety and privacy documents from CEN TC251, ISO
TC215 and DICOM; other than in Recommendations, it makes no specific reference to other CEN or
CENELEC work.

As for the CENELEC section, the standards found can be categorized into either “Process” or
“Infrastructure”. Process-related standards describe methods for developing applications and components
targeting the area of medical devices. Infrastructure standards describe elements that can be used in an
implementation of eHealth applications, but by no means address application requirements specific to
eHealth.

A.4.3 Specific standards

See tables

A.4.4 Conclusion

The ETSI standards identified in this paper in a small number of cases directly contributed to eHealth at the
application level and a variety of infrastructure standards have been found. There are some process-
standards targeting the technology development space.

Process-related standards have to be evaluated for their applicability in specific applications (rather:
products) from a regulatory perspective. However, the available technical infrastructure standards may be
considered in implementing eHealth applications. Criteria for selecting such infrastructure elements depend
on the requirements of the respective application, but also on availability of implementations of such
standards and their acceptance in the field.

A5 HL7Y

A.5.1 General

The intention of this section is to list HL7 documents of relevance to the eHealth mandate (M403).

Because HL7 has typically published large, and wide-ranging standards, it is necessary to examine them in
more internal detail than is necessary for most other standards. Our brief examination therefore follows.

A.5.2 HL7 Standards, version 2.3.1 to 2.6 Chapters: reviewed

The HL7 Version 2.6 is the latest approved version (successor of HL7 V2.3.1, V2.4 and V2.5) as an ANSI
Standard that, as already stated, addresses the interfaces among various healthcare IT systems that send or
receive healthcare related information in the form of messages (e.g. patient admissions/registration,
discharge or transfer (ADT) data, queries, resource and patient scheduling, orders, results, clinical
observations, billing, master file update information, medical records, scheduling, patient referral, patient
care, clinical laboratory automation, application management and personnel management messages). It
does not try to assume a particular architecture with respect to the placement of data within applications.
Instead, HL7 Version 2.X serves as a way for inherently disparate applications and data architectures
operating in a heterogeneous system environment (central patient care systems as well as distributed
environments are supported) to communicate with each other.

2 HL7 v2.3.1 is considered the most widely used currently worldwide. The current (2008) version is HL7 V2.6. In between three more
revisions of the standard occurred (V2.4, 2.5 & 2.5.1). V2.5 has been proposed to ISO215. What is stated in this Section for V2.6
is also valid for V2.3.1 (and all in between)
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HL7 V2.3.1 is the most widely used version today, with HL7 V2.5 about to overcome HL7V2.4, to become
the most popular successor. We will discuss HL7 V2.6 in the remaining text, although it has no significant
adoption at this time (See note 1).

Message formats prescribed in the HL7 Version 2.6 encoding rules consist of data fields that are of variable
length and separated by a field separator character. Rules describe how the various data types are encoded
within a field and when an individual field may be repeated. The data fields are combined into logical
groupings called segments. Segments are separated by segment separator characters. Each segment
begins with a three-character literal value that identifies it within a message. Individual data fields are found
in the message by their position within their associated segments. All data is represented as displayable
characters from a selected character set. The ASCII displayable character set (hexadecimal values between
20 and 7E, inclusive) is the default character set unless modified in the MSH header segment.

HL7 v.2.6 Chapters specify the following:

a) overall structure for all interfaces including a generalized query interface
b) patient administration (admission, discharge, transfer and registration)
c) order entry

d) patient accounting (billing) systems

e) clinical observation data, such as laboratory results, that are sent as identifiable data elements (rather
than display-oriented text)

f) a generalized interface for synchronizing common reference files (master files)
g) medical information management

h) patient and resource scheduling

i) patient referral messages for referring a patient between two institutions

j) patient care messages that support communication of problem-oriented records, and to provide
functionality for the implementation of clinical pathways in computer information systems

k) clinical laboratory automation
[) application management

m) personnel management

A.5.3 HL7 version 3

A.5.3.1 RIM

The HL7 Version 3 RIM is designed to provide a unified framework for the explicit definitions of healthcare
concepts - the "things of interest" to the world of healthcare information systems - and the relationships (aka
"associations") between them.

The scope of the HL7 RIM therefore includes all of the information that is required to be sent between, and
processed by, participating healthcare information systems. In addition, it should be noted that the RIM does
not model information stored within a given healthcare information system

The RIM is expressed using a visual modelling syntax based on an HL7 Modeling graphic representation
and a Unified Modeling Language (UML) representation. HL7 also maintains a repository containing the
details of each RIM concept, attribute, and association including the item's rationale, definition, constraints,
and edit/change history.

An HL7 Vocabulary is also maintained. There is a link between the vocabulary domain name in the RIM
listing and its entry in the HL7 Vocabulary Domain Values table. The HL7 Vocabulary Domain Values table is
organized alphabetically by domain table name or domain name and includes a mnemonic code, concept
identifier, print name, and definition/description for each coded value.
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A.5.3.2 Data Types

Data types, according to ISO 11404, define the semantics of data values that can be assigned to a data
element. Meaningful exchange of data requires that we know the definition of values so exchanged. This is
true for complex "values" such as business messages as well as for simpler values such as character strings
or integer numbers. A number of data type systems apart from ISO 11404, have been used as input,
including the type systems of programming languages, Abstract Syntax Notation One (ASN.1), Object
Management Group's (OMG) Interface Definition Language (IDL) and Object Constraint Language (OCL),
SQL, types used by CEN TC 251 messages and Electronic Health Record Architecture (EHCRA) and
DICOM.

In the basic question why does HL7 need its own data type standard and can't HL7 simply adopt a
standard defined by some other body, it responds that “there are differences among the data type
systems between implementation technologies. In addition, many implementation technologies' data type
systems are not powerful enough to express the concepts that matter for the HL7 application layer. [...] On
the other hand, implementation technologies do make distinctions that are not relevant from the abstract
semantics viewpoint.

The growing number of HL7 version 3 Domains (Chapters) currently covers the following topics:
- Common Message Element Types;
- Accounting and Billing;
- Claims and Reimbursement;
- Patient Administration;
- Personnel Management;
- Scheduling;
- Public Health Reporting.

A.5.4 Clinical Document Architecture (CDA)

A.5.4.1 General

The HL7 Clinical Document Architecture (CDA) is a document markup standard. Current version is 2.0. CDA
is an integral part of the HL7 V3 standards and as the ‘A’ in the name implies a framework in which a broad
range of document content to address both textual and semantically structured content in variety of care
delivery requirements reflected in HL7 Templates. CDA standardizes clinical documents for exchange,
specifying their structure and semantics. A clinical document is a documentation of clinical observations and
services that is a defined and complete information object that can include text, images, sounds, and other
multimedia content. CDA documents are encoded in Extensible Markup Language (XML) and derive their
machine processable meaning from the HL7 Reference Information Model (RIM) and use the HL7 Version 3
Data Types.

A CDA document is logically broken up into a CDA Header and a CDA Body.

The purpose of the CDA header is to set the context for the document as a whole, enable clinical document
exchange across and within institutions, facilitate clinical document management, and facilitate compilation
of an individual patient’s clinical documents into a lifetime electronic patient record.

The development of the model for the CDA R2 body was heavily influenced by the CEN ENV 13606,
openEHR, and DICOM models particularly in helping to determine the optimal level of abstraction and in
validating the model.

The data format of clinical documents outside of the exchange context (e.g., the data format used to store
clinical documents such as images for example) is not addressed in this specification. The transport of CDA
documents is outside of the scope of the CDA.. CDA documents can be transmitted in HL7 messages or in
non-HL7 specified means. The CDA does not specify the creation or management of documents, only their
exchange markup. Management is defined in the Medical Records Chapter.
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A.5.4.2 Medical Records

This chapter deals with the management of the document lifecycle within institutions, clinical document
management and compilation of an individual patient's clinical documents into a lifetime electronic patient
record. The main components of the model include information about the document, such as encounter data,
various participants, related documents; and the document itself. When sending a document encapsulated
inside a medical records message, the strong preference is to send one that conforms to the ANSI HL7
Clinical Document Architecture (CDA) specification. The mechanism for packaging an HL7 Clinical
Document Architecture (CDA) document in the Clinical Document.text attribute of HL7 Medical Records is
described in an add-on to the CDA specification. In other words, specifications of what is described in other
(non-HL7) standards of EHR or EPR in terms of content is to be found in the CDA, while specifications
regarding medical record management (creation, alteration, authority, storage, transfer among others) is to
be found in the Medical Records Chapter.

A.5.4.3 Continuity of Care Document (CCD)

This (informative) specification describes the constraints on the HL7 Clinical Document Architecture,
Release 2 (CDA) specification in accordance with requirements set forward in ASTM E2369-05 Standard
Specification for Continuity of Care Record (CCR).

A.5.5 HL7 Standards reviewed

See tables

A.6 IHE - Integrating the Healthcare Enterprise

A.6.1 IHE Profiles

The profiles reviewed are those that are publicly available and approved in IHE technical frameworks or in
trail Implementation status as published on www.IHE.net.

A.6.2 Specific profiles

See tables
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This early set of keyword examples are not yet consistent internally on this sheet or with the remainder of sheets

| Keyword | Keyword | Keyword | Keyword | Keyword |

record communication reference model

record communication archetype

record communication term

record communication security

record communication interface

patient card identity

patient card administration

patient card prescription

patient card linkage reference

record system function model

service architecture viewpoint enterprise

service architecture viewpoint information

service architecture viewpoint computation

datatype

pharmacovigilanc [test laboroatory result

e

medicine drug structure dictionary

medicine drug product intensity

medicine structure vocabulary ingredient

medicine structure vocabulary various

medicine structure vocabulary units of
measurement

pharmacovigilanc |structure case safety report

e

clinical knowledge

categorial concept medical device

structure

categorial concept surgery

structure

information ISO/IEC 17799

security

record audit trail ISO 27799

software risk management |clinical

risk evaluation risk management [software ISO TS 29231 ISO/IEC 14971

Patient Risk analysis

identification

medical device point-of-care remote control

communication

medical device point-of-care architecture

communication

medical device point-of-care periodic episodic

communication

medical device point-of-care poll

communication

medical device point-of-care waveform

communication

medical device point-of-care observation report

communication

medical device point-of-care nomenclature ECG

communication

medical device point-of-care nomenclature implantable

communication

medical device point-of-care information base |object

communication




medical device point-of-care Association

communication Control

medical device point-of-care file ECG
communication

data warehouse |clinical secondary use ISO TR 22221
provider

identification

Patient

identification

registry document ebXML 1ISO 15000
web access references URI persistence
interoperability process use-case

data exchange order observation query
document exchange

genomic markup sequence |report

data exchange development method

terminology api

informatics glossary terminology

patient terminology finding problem
terminology category evaluation

vpn on-demand dynamic technology
security medical device remote maintenance
secure archive record requirements
secure archive record

access privilege control

pseudonymisation |identification risk-assessment

role actor structural fu national
report adverse reaction |drug

report pharmacy services

medical device network risk management

record architecture
record requirement common
information

record map
record
identity
management
semantic link information model [terminology
record summary data set
telehealth radiology
information flow  |trust
profile integration content
categorisation nomenclature medical device requirements
map terminology classification
record glossary
maintenance terminology
conformance terminology
clinical description [classification
terminology traditional

medicine
terminology cross reference drug laboratory

terminology




semantic

information model

terminology

data protection

trans-border

personal

risk analysis risk management
directory service |provider subject of care
card
card professional
coding medicinal product
medical device waveform clinical document
medical device waveform ECG SCP
medical device waveform ECG 12-lead
medical device personal health framework
medical device personal health pulse oximeter
medical device personal health heart rate
medical device personal health non-invasive
blood pressure
medical device personal health thermometer
medical device personal health weighing scale
medical device personal health glucose
medical device personal health network infrastructure
medical device personal health exchange
medical device point-of-care transport LAN
medical device point-of-care transport LAN wireless
medical device point-of-care transport wireless
medical device point-of-care dialysis
security continuity care workflow




