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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO 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 procgdures used to develop this document and those intended for its further maintenance, are
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for the
different fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document maybé the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patént rights. Detailq of
any patenf rights identified during the development of the document will be in the.Introduction andjor
on the IS{ list of patent declarations received (see www.iso.org/patents).

Any tradg name used in this document is information given for the convenience of users and does not
constitutg an endorsement.

For an ejplanation of the voluntary nature of standards, the ¢ieaning of ISO specific terms gnd
expressiops related to conformity assessment, as well as ihformation about ISO's adherence|to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.¢rg/iso/foreword.html.

This docujment was prepared by Technical Committee }SO/TC 215, Health informatics.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete |isting of these bodies can be found at www.iso.org/members.html.
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Introduction

Various clinical examinations, such as ultrasonic echocardiography (UCG), electrocardiogram (ECG)
and coronary angiogram (CAG) are used for diagnosis and treatment of cardiovascular diseases.
Cardiologists not only use imaging during those examinations but also numerical measurement data
obtained from clinician observation and the various medical device systems used in daily clinical
examination routines. They also consider information such as the patient's symptoms and the
examination procedure(s) performed. These data are stored with images and waveforms in standard
formats such as DICOM®V and MFERIZ], or are stored as non-interoperable, manufacturer-specific
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cardiac examinations, multiple devices are used simultaneously for diagnostic and-tk
I'poses, and corresponding reports are produced by each device and system. This includes °
irdiac Catheterization Lab) where multiple device modalities (e.g. haemodynanii¢ monit
nging) are utilized and reports generated; however, as pointed out above there i5Tittle cons
 resulting reports, especially with respect to parametric data.

T

eath medical facility, as well as clinicians performing the procedurés)In addition to thes
inleroperability challenges, medical researchers want to utilize such data for secondary
utiflizing a clinical database or registry to support, for example, nation-wide” big data”
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Thie reporting of cardiac examination export measurement data (CE-EMD) to clinical databas

be

contents of data required for these cardiac examination reports, is generally dif

earch programs. In order to support this secondary use, ofie must both collect the data
m devices and reporting systems and then register that data used in the cardiovascular di
hical information database. However, since the contents and formats of the examination d4
ndardized and consistent, special conversion is required. The cost of machine conversion i

bn standardized for numerous reasons, including the following:
Requested CE-EMD content varies depending on the medical facility and care providers/{
Produced CE-EMD is different foi~each manufacturer;
Name and contents (data elements) of CE-EMD are not uniform;

Format of CE-EMD is often not represented or “coded” according to any standard.

h, and there are increased risks of human error when an operator re-enters data manually.
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Figure A.1 provides an.averview of the use context for this document. Although guidance for thie creation
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Thlis document-provides an overview of the rules on how to establish and maintain standat
D report.content based on the SEAMAT program in Japan as applied to cardiac examinatign reports,
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radiology reportsihas been developed (e.g. in IHE and DICOM), this is not the case for ¢
hmination reporting.

ich has\been organized to present the approach that successfully employed in both establ
intaining CE-EMD specifications. This approach could be as a reference for applying in othg

ardiology

dized CE-

shing and
r national

or

régional contexts.

Annex A provides a more detailed history of the SEAMAT program.
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DICOM is the registered trademark of the National Electrical Manufacturers Association for its standards
publications relating to digital communications of medical information. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named.
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Health informatics — A case study on establishing
standardized measurement data in cardiac examination
reports

1 _Scope

Thiis document reposts a case study on how to establish and maintain standardized cardjaclexamination
export measurement data (CE-EMD), especially for enabling its secondary use for medical|research.
Thie document includes information for CE-EMD on:

—| Building a representative coalition of stakeholders to identify and establisH specifications;

—| Standardizing both the content and format in reports;
—| Maintaining and extending the specifications over time.

Outt-of-scope for this document are any requirements for specific-CE-EMD content or formatfing. Also,
this document is limited to cardiac examination reporting, and.does not encompass other clinical care
argas or reporting that have been standardized.

2 | Normative references

Thiere are no normative references in this document.

3 | Terms, definitions and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISQ and IEC maintain terniinology databases for use in standardization at the following addré¢sses:

—| ISO Online browsingplatform: available at https://www.iso.org/obp

—| IEC Electropédia: available at https://www.electropedia.org/

311

cardiac examination - export measurement data
CEFEMD,

numerie and text data that is exported from medical devices and reporting systems during ¢ardiology

exdminations

3.1.2

reporting system

computer system or software application with function to create a report containing CE-EMD for
diagnosis and treatment

3.1.3
secondary use
using data for purposes other than clinical

Note 1 to entry: In this document, cardiac examination data is used for medical research, etc.

©1S0 2022 - All rights reserved 1
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3.2 Abbreviated terms

CAG
CDA
DICOM®
ECG

HL7®

Coronary angiography
Clinical Document Architecture
Digital Imaging and Communications in Medicine

Electrocardiogram

IHE-]
JAHIS
JCS
LOINC®
MFER
PCI
SEAMAT

SS-MIX2

UCG

4 Esta

4.1 Ger
There are
— Stake
— Sema
— Speci

Each elen
represent
the need

Integrating the Healthcare Enterprise Japan

Japanese Association of Healthcare Information Systems Industry

The Japanese Circulation Society

Logical observation identifiers names and codes

Medical waveform Format Encoding Rules

Percutaneous coronary intervention

Guideline for Standard export data format by the Japanese Circulation Society

Standardized Structured Medical Information Exehange revision 2.

Storage specifications for electronic clinical infermation exchange used in Japan.

Ultrasonic echocardiography

blishing and maintaining export measurement data standards

jeral

three key elements for establishing and maintaining a national CE-EMD specifications:
holder coalition establishment

htic content standardization

fication mairtetiance

ent precedes and supports the next element: Semantic content is not standardized unti
ntiveccoalition of stakeholders is convened and able to deliberate, identify and establ
bd."C€E-EMD specifications. Similarly, the maintenance process follows the success

la
sh
ful

accompli

ment of the first two process elements

The following sections provide general rules for each of these three key elements. Annex A provides
more detailed background information for each of these areas.

4.2 Stakeholder coalition establishment, roles and responsibilities

4.2.1 Coalition establishment method

Establishing stakeholder participation can include the following:

— Estab

lishing a committee to identify and analyse CE-EMD specification requirements;

© IS0 2022 - All rights reserved
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Committee members comprise broad organizational stakeholder representation and include both

clinicians and vendors that handle relevant data;

Clinicians can be nominated by relevant medical academic societies to ensure that the
that they advocate represent the consensus opinion for their organization.

positions

With a strong representative stakeholder coalition and committee(s) in place, higher quality
specifications and successful implementation are ensured.

4.2.2 Roles and responsibilities of coalition committee members
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4.3

Ch organizational representative can:

Propose items to be added to CE-EMD specifications;

Select CE-EMD items (using a consensus process);

Determine a unified name for CE-EMD items;

Build consensus on CE-EMD specifications in the relevant medical academic societies.

fan be emphasized that although the expectation is that individuals participating in the
bject matter experts, their participation is as organizational>member representatives
lividuals.

8 Semantic content standardization

.1 Unification of name

advance semantic interoperability, the ultimate objective of supporting secondary use fd
earch, CE-EMD has a standardized, uniform name, as well as defined classification
asurement and valid ranges for numerical measurements.

e Clause A.3 for examples.

.2 Standardized data element coding

LEMD can be encoded (by using an established standardized code scheme such as LO
e [SO/IEEE 11073 sefies. In some cases, especially with medical device parameters, a cg
[ been standardized)in which case, a provisional CE-EMD coding can be defined and prd
lusion in the appropriate standardized coding scheme. The expert confirmation can be per
 coding procedure.

e Clause A8 for examples.

.37\ Report formatting

work are
and not

r medical
units of

NC®32) or
ncept has
posed for
formed in

Reports containing CE-EMD can conform to a widely recognized standard. For example, utilizing an
HL7®3) CDA compliant format.

2) LOINC is the registered trademark of Regenstrief Institute. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named.

3) HL7istheregistered trademark of Health Level Seven International. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named.
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Example of heart rate example.

<section>

<templateId root="2.16.840.1.113883.2.2.1.5.51"/>
<code code="29273-0" displayName="Clinical measurements"
codeSystem="2.16.840.1.113883.6.1" codeSystemName="LOINC"/>
<title>Clinical measurement</title>
<text>
<table>
<tbody>

</ 9

434 A

standardi
schemas
into the sf

Implemel}ation success is also highly dependent on business issues, including licensing costs for use

4.4 Spe

Once the ¢

continue o periodically convene to'ensure timely maintenance processes are followed, including:

— Upda
the m

— Revis

— Publi

<tr>
<td>Heart rate</td>
<td>60bpm</td>
</tr>
</tbody>
</table>
</text>
<entry>
<observation classCode="0OBS" moodCode="EVN">
<code code="8867-4" codeSystem="2.16.840.1.113883.6.1™"
codeSystemName="LOINC" displayName="Heart rate"/>
<value xsi:type="RTO PQ PQ">
<numerator value="60"/>
<denominator value="1" unit="min"/>

</value>
</observation>
</entry>
ection>

Hditional considerations

ed terminologies or the availability of implementation support resources such as datab:
r XML specifications for conformity assessment. These considerations can also be factor
andardization of CE-EMD reporting, especially for medical research secondary use.

cification maintenance

oalition has completed its first publication of standardized CE-EMD specifications, it can th

ing any CE-EMD definition (e.g. adding, correcting, extending, deprecating, etc.) as agreed
ember organizations;

on history updated to reflect any modifications;

* disclostre'of CE-EMD specifications together with the revision history.

Recognize
submitti

d specification maintenance approaches can be considered, including a general means
CE-EMD change requests, both from coalition members as well as general public observe

of
ise
ed

en

by

for
rs.

AlSO, a small maintenance team could be established to review any change requests or review

implemen

tation successes and challenges in a timelier manner.

5 Governance policy establishment

Although, the standardization of CE-EMD semantic content for secondary uses such as medical research
is the primary focus of this document, additional aspects need to be addressed in order to successfully
achieve the desired interoperability. The combination of specific assessment criteria and approaches
as well as the non-semantic content aspects can be established in a coalition governance policy early in
the process.

© IS0 2022 - All rights reserved
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n-semantic content considerations can include:
Committee membership categories, requirements, roles and responsibilities;
Consensus decision making processes;
Pseudonymization approach of data for public research purposes;
Security and privacy approach for the information retained in clinical research databases;

Data governance and “use” agreements necessary to ensure the availability, use and integrity of the

Sin
an
pr

dataafter itisTegistered ima researchrdatabase:.

hilar policies, especially for secondary use of health data, can be consulted for both additional content
1 considerations. The policy can also be subject to review and updates as part of the majintenance
hCess.

©lI
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Annex A
(informative)

Japan SEAMAT program case study

A.1 Generaloverview

The case |study provided in this document was the result of the “SEAMAT” (Standard E %rl’d hta
format) program in Japan. This annex provides a general overview of that program and h xﬁﬁe three
core procgss areas were established (see Clause 4). ‘.b

In Japan, the Japanese Circulation Society (JCS) approved work on guidelines for stahdard export data
format fof cardiology domain, IHE Japan (IHE-]) and Japan Association of H@hcare Informatjon
Systems Ihdustry (JAHIS) provided technical cooperation, and related medic;\ demic societies dnd
manufactfirers also participated. The work began in 2014 and the SEAMAT. elines were publisHed
in 2015. \\

Figure A.1 below provides an overview of the SEAMAT program use c@text

TR 23358 CE-EMD use context

Problem

— Requested Cxk-EMD content varies depending on the medical
facility and care providers / clinicians;

— Produced CE-EMD is different for each manufacturer;

— Name and contents (data elements) of CE-EMD are not uniform;

Variation of request
o — Format of CE-EMD is often not represented or “coded” according

Supported by

SEAMAT! to any standard.

» . =

Variation

=y I:‘Ei
of design ="
" | — by SEAMAT

Can be supported
by SEAMAT

Medical g
devices =

Report systems Repository

Figure A.1 — SEAMAT Use Context

6 © IS0 2022 - All rights reserved
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As illustrated by the above graphic, in order to achieve the end goal of cardiac examination reports
that include granular data from medical devices and are standardized so as to enable secondary use by
researchers, the entire use context must be considered: From the request by a clinician or care provider,
to the medical device systems that are used during the examination and create the measurement data,
to the reporting systems that need to ensure the requisite semantic interoperability. Although this
document is focused on consistent cardiac examination reporting for secondary research use (i.e. the
“ISO TR ” box), SEAMAT can engage organizational entities and manufacturer systems across the use
context, addressing the variations in cardiac exam requests as well as device and reporting system
designs. Again, as illustrated by the additional “SEAMAT” boxes.
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Thie following medical academic societies are participating in the SEAMAT committee as ¢

20

19:

Japanese Circulation Society (since 2017)
Japanese Society of Echocardiography (since 2017)
Japan Heart Rhythm Society (sirice 2017)

The Japanese Heart Failure Society (since 2018)

uré Ai?2 is activity chronology of SEAMAT.

The Japanese Society of Nuelear Cardiology (since 2017)

P Stakeholder coalition establishment, roles and responsibilities

Japanese Associatigmof Cardiovascular and Therapeutics (since 2017)

The Japanese-Association of Cardiac Rehabilitation (since 2019)

[ticipants.had meetings either face-to-face or online four to five times a year.

+ 1 : 11 + 1.1 Falallh nl W a aY + PR B | 11l 1 +1 h T Vol |
LCLIIICAT UOCUIIICTILS 4dITU LIS UETLIVID TTIdS5LCT LdDICS dI'C DUULISIHICU UIT LIIC WCEDSILT Ul ULIIC

'rent categories of CE-EMD are resting ECG, UCG, and cardiac catheters (CAG and PCI).

the early stages of the work, clinicians and vendors participatiigiin the IHE-] cardiolog
riewed CE-EMD. The reviewed CE-EMD was presented to the relevant medical academic sd
hsensus was reached and decided.

ce 2017, the SEAMAT committee, which is composedi.of'members from clinicians ang
s established, and CE-EMDs were reviewed there. Clinicians were selected from medical
rieties relevant to CE-EMD.

CSIZl. The

e following sections provide a more detailed description of the Japanese SEAMAT prograin for each
the three core elements: Stakeholder coalition establishment, semantic content standardiz
bcification maintenance.

ation, and

y domain
ciety, and

vendors,
academic

f October

2014

2015 2016

2017

2021

Investigate
about EMD

Release

Update

1st edition /

SEAMAT Committee

Figure A.2 — Activity chronology of SEAMAT
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A.3 Semantic content standardization

CE-EMD is being built by HL7® CDA R2 that has established by JAHIS Medical Document Structured
Description Rules.

CE-EMD is placed in SS-MIX2 as examination data. CE-EMD items are managed in a master table for
each category.

The master table is being composed CE-EMD items, names, units, coding system names, codes, etc.

The following is a sample of master table for ECG (for example only)

Table A.1 — Master table for ECG
item display name type unit code system |« hde
Heart rateg Heart rate RTO_PQ_PQ 1/min LOINC 8867-4
PR PR interval PQ ms LOINC 8625-6
QRS QRS duration PQ ms LOINC 8633-0
QT QT interval PQ ms LOINC 8634-8
QTc QT interval corrected PQ ms EOINC 8636-3
QTc(Fridericia) QT interval by Fredericai|PQ ms LOINC 76634-5
QTc(Bazett) QT interval by Bazett PQ ms LOINC 76635-2
P axis P wave axis PQ deg LOINC 8626-4
QRS axis QRS axis PQ deg LOINC 8632-2
T axis T wave axis PQ Deg LOINC 8638-9
Svi S wave amplitude in lead |PQ mV LOINC 10040-4
V1
RV5 R wave amplitude in lead | PQ mV LOINC 9995-2
V5
RV6 R wave amplitude in lead{PQ mV LOINC 9996-0
V6
RV5+SV1 R wave amplitude V5 + [PQ mV LOINC 76636-0
S wave
RV6+SV1 R wave amplitude V6 + |PQ mV LOINC 76646-9
S wave
Revision History
Date Description Revision
2015/11/10 First edition Ver.20151110
2018/08/03 Master table style unification Ver.20180803

8 © IS0 2022 - All rights reserved
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