INTERNATIONAL
STANDARD 1

ISO
4199

First edition
2015-09-15

Health informatics — Informati
models — Biomedical Research
Integrated Domain Greup (BRIL
Model

Informatique de santé — Modele d’information — Modél
de domaine intégré de resherche biomédicale (BRIDG)

DI

G)

b de groupe

-_— Reference number
=) — 1SO 14199:2015(E)

©1S0 2015


https://standardsiso.com/api/?name=7c5890d3b13b47ec57a2a894e7e147ff

ISO 14199:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2015, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

WwWw.iso.org

ii © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=7c5890d3b13b47ec57a2a894e7e147ff

Contents

FOT@WONM ... oottt i

ISO 14199:2015(E)

| 0 0 Yo L0 Ut 5 () ¢ OSSOSO v

Abbreviated terms

SN U1 A W N =

6.1
6.2

6.3

Overview of conceptual representations of the BRIDG model ... ¥))

UML-based canonical representations................. S

(TS AT =1 W10} 736 1<) ir=1 (o) 0 K, O ) WA
Sub-domain UML views
6.2.1 Common..
6.2.2  Adverse event....resiiiinnn
6.2.3  Protocol representation
6.2.4  Regulatory ...

6.2.5  Statistical analysSis. ... S
6.2.6  STUAY CONAUCE oo e
UML-based models and VIEWS ... S seessssesessesseeeees e

7 RIM-based HL7 repreSentation ... b mmimssssssssssssssssesssssssss s

7.1
7.2

General considerations
RIM-DASEA INOAELS ..o B st eeeeeeeeee

8 Ontological OWL-based representations:;™. ...

9 Other additional information

9.1
9.2
9.3
9.4
9.5

Bibljography

USeS Of BRIDG ...cooooiiei et e
User’s guide for the BRIDG:model
Release Notes ...l

BRIDG MaiNteNance PLOCESS ...
BRIDG Chang@e LSt i .ottt

© ISO 2015 - All rights reserved

iii


https://standardsiso.com/api/?name=7c5890d3b13b47ec57a2a894e7e147ff

ISO 14199:2015(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO
through ISO

member bodies). The work of preparing International Standards is normally carried out
technical committees. Each member body interested in a subject for which a technical

committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedy

described i
different ty
editorial ru

Attention is

- tHS€6 O—6GEYVE1OP b GO CHTEH a11o hose—trtended v, i v e "3‘ efratreée are
the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor the

bes of ISO documents should be noted. This document was drafted in accordande\with the
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may'be’the subjéct of

patent rightss. ISO shall not be held responsible for identifying any or all such patént rights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not

constitute ah endorsement.

For an exp
assessment,

Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The commitftee responsible for this document is ISO/TC 215, Health informatics.

anation on the meaning of ISO specific terms and\expressions related to conformity
as well as information about ISO’s adherence to*the WTO principles in the Technical

© ISO 2015 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=7c5890d3b13b47ec57a2a894e7e147ff

ISO 14199:2015(E)

Introduction

The Biomedical Research Integrated Domain Group (BRIDG) model was developed in response to
a growing global demand for solutions to help enhance the opportunities to more closely integrate
medical research information with healthcare, as well as integrate information within medical
research. Currently, clinical research data processes use a variety of meanings, formats, and data types
that inhibit the ability and potential to more widely share, integrate, and disseminate clinical research
data resulting in slowing, and in many cases, dead-ending, promising drug discovery and development
processes. Vast bodies of medical knowledge data either do not exist in an electronic format that is
useful for today’s dynamic decision support systems or are electronic, but are locked into discrete
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fetary systems. ONce freed, information that 15 10Cked away In static dOCUMments 4

bases is able to flow through the processes of medical research. In an ideal world, cnitic
ad, accessed, and aggregated by any tool at any point in the process. The tools-would
tive means of communication crossing all the existing boundaries and woudd ehable
hny procedures that currently take place manually. Removing the time-coasuming f
lating and transcribing data contained in dissimilar and proprietary, information s
 scientists to focus on science and innovation.

der for all of this to become reality, medical research data need’ to be machine-r
ntically interoperable.

BRIDG model provides an approach to remove semantic ambiguities present in the worl
irch. As a domain analysis model (DAM), BRIDG is intended to represent a shared
ntics of the domain of protocol-driven research and its‘associated regulatory artefac
nis International Standard came as a result of various projects which contributed to
ent. These source projects are documented in thé€ model through the use of tags in ea
pute (and many an association as well). These tags indicate the source project elementg
oncept was derived or to which the elementmaps.

information about the projects contribiiting to the BRIDG content can be found in the H
e in the section entitled “Projects Contributing to the BRIDG Model” and in the BRI
hdsheet (available at: http://www.edisc.org).
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INTERNATIONAL STANDARD

ISO 14199:2015(E)

Health informatics — Information models — Biomedical
Research Integrated Domain Group (BRIDG) Model

1

Scope

This Internatlonal Standard defines a set of models collectlvely referred to as the Biomedical Research

enable semantlc (meaning- based) interoperability within the blomedlcal/chmcal researc
between research and the healthcare arena. The clinical research semantics are-eprese

of visual diagrams which describe information relationships, definitions, expldaations, a1
used|in protocol-driven biomedical research. These diagrams are expressed using the icon
granymar of the Unified Modelling Language (UML), the HL7 Reference Information Model

Web|Ontology Language (OWL).

This|International Standard establishes the links between protocol-driven research and it|
regulatory artefacts including the data, organization, resources; rules, and processes inv|
formjal assessment of the utility, impact, or other pharmagcological, physiological, or p
effects of a drug, procedure, process, subject characteristic,“or device on a human, animal, or other
subjgct or substance along with all associated regulatory artefacts required for or deriv¢

efforft, including data specifically associated with post-marketing adverse event reporting.

2
The

indigpensable for its application. For dated references, only the edition cited applies. F
referfences, the latest edition of the referenced document (including any amendments) appl

ISO/HL7 21731, Health informatics.— HL7 version 3 — Reference information model — Relea
BRIDG Model, UML-Based Comprehensive Model Diagram?)

3

For the purposes®f-this document, the following terms and definitions apply.

3.1

advdrse event

any

association with the use of a medical product, procedure, or other therapy, or in conjun

Normative references

following documents, in whole or in part, are normatively referenced in this docunj

L

[erms and definitions

ynfavourable and unintended sign, symptom, disease, or other medical occurrence wit}

34 software,

arena and
ted as a set
d examples
bgraphy and
|[RIM), and a

S associated
olved in the
sychological

d from this

ent and are
or undated
es.

e 4

h a temporal

rtion with a

research study, regardless of causal relationship

EXAMPLE Death, back pain, headache, pulmonary embolism, heart attack.

3.2

attribute
descriptive feature of a class (3.3) depicted as being contained within the class

3.3

class
concept of primary importance, i.e. the domain of interest

1) Available at http://www.cdisc.org/bridg.
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domain analysis model

DAM

abstract representation of a subject area of interest that is the basis for development of lower-level
design artefacts for computer software, databases, or data exchange standards

Note 1 to entry: In this case, the subject area of interest is protocol-driven research.

3.5

unified modelling language

UML
standardize
particular d|

3.6

web ontolo
OWL
web-based ]

3.7

web ontolo
OWL-DL
family of k

omain

by language

Aanguage designed for use in applications that need to process the content’of informati

by language - description logic

howledge representation languages or ontology languages for authoring ontololgi

knowledge bases

4 Abbre
CDISC

DAM

FDA

HL7

NCI

OWL
OWL-DL
RIM

SCC

viated terms
Clinical Data Interchange Standards.€onsortium
domain analysis model
Food and Drug Administration
Health Level Seven Inc:
National Cancer Ifistitute
web ontology lahguage
web ontology language - description logic
Reference Information Model

Semantic Coordination Committee

UML

Unified Modelling Language

PS Or

5 Overview of conceptual representations of the BRIDG model

The BRIDG model is a formal domain analysis model (DAM). DAM can be defined by the following
characteristics:

— an implementation-independent view of a domain of interest;

— shared understanding of concepts;

— useofdomain terminology, understandable to domain experts who may have little or no information
technology knowledge, but are a primary consumers;

— unambiguous definitions;

© ISO 2015 - All rights reserved
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— use of complex data types designed specifically for the domain of focus, in the case of this

|

nternational Standard, the clinical research area of healthcare;

— good modelling practices;

— built by analysts and subject matter experts who develop consensus.

The BRIDG model is a conceptual model from which detailed design level artefacts for computer-related
systems can be built. At present, this domain analysis model is focused on the static (or data) semantics
of the domain of clinical research that is the representation of the structures of and relationships
between information within the domain. Therefore, the majority of domain semantics are represented
as UML class diagrnmc

The term “analysis” refers to the fact that the model is specifically constructed to b 'hq<a mentation-

independent, i.e. the semantics of the model are restricted to those that charac

domain” as described by the domain experts. The BRIDG model specifies the u of tags i
and attribute (and many an association as well). These tags indicate the sourb‘ oject ele
which the concept was derived or to which the element maps.

The
spec
repre

a)

q

b)

ultiple representations specified in this International Standard a accordance wit}
fied in the BRIDG model and form an integral part of this Inte@*& ional Standard. T
psentations of the model are (see Figure 1): e)

he canonical representation comprises a set of UML mo@class diagrams) of all the

gemantics. There is one large comprehensive UML mod% nd six sub-domain specific n

O
he HL7 representation comprises several HL7 m s&s representing the harmonized 5
ccordance with ISO/HL7 21731 using unambigugus RIM constructs;

he ontological representation comprises a‘@e OWL file and is intended to be used
ralidation and inferencing. 3

e the “problem

each class
ments from

h the models
he following

harmonized
hodel views;

emantics in

for semantic

[ lCal S5
UM Representation
comprehensive UML
model with packages for
Facrrinen S e e B b o
oLl 3L nan g
Rep D

Fully O
Automated faor
BRIDG 3.2
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6 UML-based canonical representations

6.1 General considerations

The UML representation is considered to be the canonical representation of the BRIDG model. UML
offers a variety of diagrams to visually represent the semantics. BRIDG primarily uses class and
instance diagrams to visualize the data semantics of clinical research.

There is one large comprehensive UML model and six sub-domain specific model views. The
comprehensive model is large and complex so the sub-domain views were created to allow for easier
access and understandability. The sub-domain views which are described more fully in 6.2 are the
following:

a) common;
b) adverseevent;

c) protoco|l representation;
d) regulatgry;

e) statistiqal analysis;

f) study conduct.

Other sub-dpmains may be defined as needs arise.
6.2 Sub-domain UML views

6.2.1 Common

This sub-domain defines the semantics that are goémmon to all (or most) of the other sub-domains. Most
of the contdnt not only spans clinical research;,-but also might be common to any healthcare-re|ated
domain anallysis model and includes semantics for such things as people, organizations, places| and
materials.

The common sub-domain is not intefided for any one specific audience.

6.2.2 Advlerse event

This sub-domain consists, ef safety issues involving people or products. It also includes safety-related
activities dyring or after.a research protocol such as post-market adverse event reporting.

The advers¢ event-sub-domain is intended for those involved in safety-related activities su¢h as
detection, eyaluation, follow-up, and reporting.

6.2.3 Protocol representation

This sub-domain focuses on the characteristics of a study and the definition and association of activities
within the protocols. It also includes the definitions of the roles that participate in those activities.

The protocol representation sub-domain is intended for those involved in the planning and design of
a research protocol. The majority of business requirements have come from those involved in clinical
trial protocols.

6.2.4 Regulatory

This sub-domain was developed on the basis of the documentation required for a product submission
to the US Food and Drug Administration (FDA), but not restricted to FDA. The regulatory sub-domain is
intended for those involved in the creation and review of submissions to regulatory authorities (aside

4 © IS0 2015 - All rights reserved
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from safety-related submissions which are covered in the adverse event sub-domain). The majority of
business requirements come from the regulated product submission (RPS) model.

6.2.5 Statistical analysis

This sub-domain consists of the concepts describing the planning and performance of the statistical
analysis of data collected during clinical trial research and their relationships.

The statistical analysis sub-domain is intended for those involved in statistical aspects of the clinical
research process.

6.2.4

This
activ

The

majofrity of business requirements have come from those involved in clinical trials.

6.3

The ]
cons

|
1
|

1

The following formats are available in the release package via www.cdisc.org/bridg.

mot considered to be canonical.

Study conduct

sub-domain focuses on the activities of conducting the study as well as the results
ities.

study conduct sub-domain is intended for those involved in the executioh.of a researc

UML-based models and views
BRIDG Model UML Representation includes the complete setof definitions, attributes, 3
[raints, and mappings for each class. The BRIDG model is/available in the following for

his International Standard (view the html format’at htto://bridgmodel.nci.nih.gov/f]
Model_3.2_html/index.htm).

— EAP file format: The EAP file formatis'used by the modelling software tool Enterpri
A viewer which enables full traversal and inspection of the complete BRIDG m

downloaded from the Sparx Systems website (http://www.sparxsystems.com.au/).

from those

h study. The

ssociations,
mats.

{TML: The html format requires an Internet browsep for viewing. This format is included with

iles/BRIDG_

e Architect.
odel can be

Microsoft Word®32) file format: The Word file is generated from the EAP file form
Enterprise Architect took

XMI file format: Readers interested in a serialized, non-graphical version of the m
the XMI file thatispart of the BRIDG release package. It is the representation of th
is generatedy the Enterprise Architect tool as using the somewhat-less-than-st
Metadata-Interchange (XMI) format.

NOTE There are known problems with this format and as such, the XMI version of the BR

7

7.1

RIM-based HL7 rppw:cpnfnfinn

at using the

bdel can use
b model that
hndard XML

IDG model is

General considerations

The HL7 Reference Information Model (RIM) is a highly abstract comprehensive information model for
the “healthcare domain”. The healthcare domain is interpreted broadly encompassing such areas as

— clinical care (inpatient and outpatient),

healthcare administration,

reimbursement,

2)

Microsoft Word is an example of a suitable product available commercially. This information is given for the

convenience of users of this document and does not constitute an endorsement by ISO of this product.
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community care,
veterinary care,

genomics, and

imaging.

Due to its breadth, the RIM tends to use generic class, attribute, and association names that are not
necessarily domain-friendly. In addition, the RIM is completely free of the constraints and business rules
that apply to domain-specific models. Its purpose is to provide a single set of reference semantics that
can be leveraged across all healthcare domains. Additional, more specific, models are then created with

strict derivd

Although th
as mentiong
“Where are
found?”). TH
However, ce

Since the HIJ
using HL7 g
the canonic
models, thel

7.2 RIM-I

In the BRID
RIM-based |
Visio®3) (V§

The RIM-ba
Excel®

JPEG;

HTML.

The organiz
the BRIDG R

The mappin

While the B
the foundat

tion relationships to the RIM to support the implementation of communication interf

e RIM is, for the most part, relatively free of implementation details, it is not a DAM beq
d, it is not readily understandable by domain experts in any one of the listed domains
vaccinations in the RIM?”, “How do I represent a provider credential?”, and {Where is af
is arises from the requirement that the RIM be an abstraction of cross-demain sema
rtain BRIDG stakeholders require that BRIDG semantics be expressible in HL7 v3 XML

7 representation is a representational view of the semantics in thé\canonical represent
yntax, it is important to ensure the underlying semantics in the HL7 representatior
h] representation are synchronized. There are no tools to dutomatically generate the
efore qualified HL7 modellers should perform this transferxmation manually.

pased models

G model, the RIM-based representation is defined in accordance with ISO/HL7 21731
bart of the BRIDG model is represented in JPEG-formatted files, which are images d
bD) files created in the HL7 Visio tool.

ted models are represented in the following view file formats in the BRIDG release mo

)-

)

ation, filename conventions, and background of the content of the RIM models are giv]
IM Representation:pdf.[i]

o from UML $0RIM is specified in an Excel file, (BRIDG UML to RIM Mapping.xls).[1]

RIDG HLhZ/models are “standard” HL7 models, they are not intended to be used direct

es.
ause
(e.g.
SNP
htics.

htion
and
HL7

The
f the

del:

en in

ly as

on for-exchanging messages. Instead, they serve as a basis of discussion with other

groups who
clearly in

are modelling content relevant to BRIDG Thls permlts the expressmn of BRIDG sem

HL7
ntlcs

related to the domams covered by BRIDG For this reason, thls part of the model is bemg presented
using JPEG rather than schema, Visio®, or Management Information Format (MIF) files.

3) Visiois the trade name of a product supplied by Microsoft. This information is given for the convenience of users
of this document and does not constitute an endorsement by ISO of this product named. Equivalent products may be
used if they can be shown to lead to the same results.

4) Excel is an example of a suitable product available commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.
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