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Foreword 

This document (EN ISO 11073-10102:2014) has been prepared by Technical Committee ISO/TC 215 “Health 
informatics” in collaboration with Technical Committee CEN/TC 251 “Health informatics” the secretariat of 
which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by September 2014, and conflicting national standards shall be 
withdrawn at the latest by September 2014. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO/IEEE 11073-10102:2014 has been approved by CEN as EN ISO 11073-10102:2014 without 
any modification. 
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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. 

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating 
Committees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards 
through a consensus development process, approved by the American National Standards Institute, which 
brings together volunteers representing varied viewpoints and interests to achieve the final product. Volunteers 
are not necessarily members of the Institute and serve without compensation. While the IEEE administers the 
process and establishes rules to promote fairness in the consensus development process, the IEEE does not 
independently evaluate, test, or verify the accuracy of any of the information contained in its standards. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is called to the possibility that implementation of this standard may require the use of subject matter 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. ISO/IEEE is not responsible for identifying essential 
patents or patent claims for which a license may be required, for conducting inquiries into the legal validity or 
scope of patents or patent claims or determining whether any licensing terms or conditions provided in 
connection with submission of a Letter of Assurance or a Patent Statement and Licensing Declaration Form, if 
any, or in any licensing agreements are reasonable or non-discriminatory. Users of this standard are expressly 
advised that determination of the validity of any patent rights, and the risk of infringement of such rights, is 
entirely their own responsibility. Further information may be obtained from ISO or the IEEE Standards 
Association. 

ISO/IEEE 11073-10102 was prepared by the Substations Committee of the IEEE Power Engineering Society 
of the IEEE (as IEEE 1686-2007). It was adopted by Technical Committee ISO/TC 215, Lung ventilators, in 
parallel with its approval by the ISO member bodies, under the “fast-track procedure” defined in the Partner 
Standards Development Organization cooperation agreement between ISO and IEEE. IEEE is responsible for 
the maintenance of this document with participation and input from ISO member bodies. 

ISO/IEEE 11073 consists of the following parts, under the general title Health informatics — Personal health 
device communication (text in parentheses gives a variant of subtitle): 

 Part 00103: Overview 

 Part 10101: (Point-of-care medical device communication) Nomenclature 

 Part 10102: (Point-of-care medical device communication) Nomenclature — Annotated ECG 

 Part 10103: (Point-of-care medical device communication) — Nomenclature — Implantable device, 
cardiac 

 Part 10201: (Point-of-care medical device communication) Domain information model 

 Part 10404: Device specialization — Pulse oximeter 
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 Part 10406: Device specialization — Basic electrocardiograph (ECG) (1- to 3-lead ECG) 

 Part 10407: Device specialization — Blood pressure monitor 

 Part 10408: Device specialization — Thermometer 

 Part 10415: Device specialization — Weighing scale 

 Part 10417: Device specialization — Glucose meter 

 Part 10418: Device specialization — International Normalized Ratio (INR) monitor 

 Part 10420: Device specialization — Body composition analyzer 

 Part 10421: Device specialization — Peak expiratory flow monitor (peak flow) 

 Part 10441: Device specialization — Cardiovascular fitness and activity monitor 

 Part 10471: Device specialization — Independant living activity hub 

 Part 10472: Device specialization — Medication monitor 

 Part 20101: (Point-of-care medical device communication) Application profiles — Base standard 

 Part 20601: Application profile — Optimized exchange protocol 

 Part 30200: (Point-of-care medical device communication) Transport profile — Cable connected 

 Part 30300: (Point-of-care medical device communication) Transport profile — Infrared wireless 

 Part 30400: (Point-of-care medical device communication) Interface profile — Cabled Ethernet 

 Part 90101: (Point-of-care medical device communication) Analytical instruments — Point-of-care test 

 Part 91064: (Standard communication protocol) Computer-assisted electrocardiography 

 Part 92001: (Medical waveform format) — Encoding rules 
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Abstract: The base IEEE 11073 -10101 Nomenclature is extended by this st andard to provide 
support for ECG annotation terminology. It ma y be used eit her in conjunction with other  
IEEE 11073 standards (e.g., ISO/IEEE 11073-10201:2001) or independently with other 
standards. The major subject areas addressed by the no menclature include ECG beat 
annotations, wave component annotations, rhythm annotations, and noise annotations. Additional 
“global” and “per-lead” numeric observation identifiers, ECG lead systems, and additional ECG 
lead identifiers also are defined. 

Keywords: annotated ECG, annotations, arrhythmias, cardiac rhythm, codes, ECG leads, ECG 
lead systems, ECG m easurements, home monitori ng, IEEE 11073-10102 TM, medical device 
communication, nomenclature, pacemaker, patient monitoring, remote monitoring, terminology 
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Notice to users 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE-SA Website at http://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously. For more information about the IEEE Standards 
Association or the IEEE standards development process, visit the IEEE-SA Website at 
http://standards.ieee.org/index.html. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 
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Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 
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inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 
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Introduction 

This introduction is not part of IEEE Std 11073-10102-2012, Health informatics—Point-of-care medical device 
communication—Nomenclature—Annotated ECG. 

This standard extends the base ISO/IEEE 11073-10101:2004a nomenclature to provide support for 
electrocardiogram (ECG) annotation terminology. The major subject areas addressed by the nomenclature 
include ECG beat annotations, wave component annotations, rhythm annotations, and noise annotations. It 
also defines additional “global” and “per-lead” numeric observation identifiers, ECG lead systems, and 
additional ECG lead identifiers. The nomenclature extensions may be used in conjunction with other  
IEEE 11073 standard components (e.g., ISO/IEEE 11073-10201:2004 [B19]b) or independently with other 
standards. 

                                                                 
a Information on references can be found in Clause 2. 
b The numbers in brackets correspond to those in the bibliography in Annex E. 

ISO/IEEE 11073-10102:2014(E)
STN EN ISO 11073-10102: 2014



vii 
Copyright © 2013 IEEE. All rights reserved. 

Contents 

1. Overview .................................................................................................................................................... 1 
1.1 Scope ................................................................................................................................................... 1 
1.2 Purpose ................................................................................................................................................ 1 
1.3 Audience .............................................................................................................................................. 2 
1.4 Context ................................................................................................................................................ 2 

2. Normative references .................................................................................................................................. 3 

3. Definitions, acronyms, and abbreviations .................................................................................................. 3 
3.1 Definitions ........................................................................................................................................... 3 
3.2 Acronyms and abbreviations ............................................................................................................... 4 

4. Introduction to IEEE Std 11073-10102 ...................................................................................................... 5 
4.1 Clinical background ............................................................................................................................. 5 

5. Nomenclature requirements ........................................................................................................................ 7 
5.1 Overview ............................................................................................................................................. 7 
5.2 Scope requirements .............................................................................................................................. 7 
5.3 Organizational structure requirements ................................................................................................. 7 
5.4 Semantic requirements......................................................................................................................... 7 
5.5 Distribution format requirements ......................................................................................................... 7 

6. Nomenclature structure .............................................................................................................................. 8 

7. Conformance .............................................................................................................................................. 8 

8. Extensibility and versioning ..................................................................................................................... 10 

Annex A (normative) Base terms ................................................................................................................. 11 

Annex B (normative) Expanded terms and numeric codes .......................................................................... 68 

Annex C (informative) Schema and XML for annotated ECG nomenclature .............................................. 92 

Annex D (informative)  Cross-references to other ECG standards .............................................................169 

Annex E (informative)  Bibliography ..........................................................................................................175

Annex F (infromative)  IEEE list of participants .........................................................................................177

ISO/IEEE 11073-10102:2014(E)
STN EN ISO 11073-10102: 2014



STN EN ISO 11073-10102: 2014



1 
Copyright © 2013 IEEE. All rights reserved. 

Health informatics—Point-of-care medical device communication 

Part 10102: Nomenclature—Annotated ECG 
 
IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or 
environmental protection, or ensure against interference with or from other devices or networks. 
Implementers of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, and interference protection practices and all 
applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 Scope 

This standard extends the base ISO/IEEE 11073-10101:20041 to provide support for ECG annotation 
terminology. Major subject areas addressed by the nomenclature include ECG beat annotations, wave 
component annotations, rhythm annotations, and noise annotations. It also defines additional “global” and 
“per-lead” numeric observation identifiers, ECG lead systems, and additional ECG lead identifiers. The 
nomenclature extensions may be used in conjunction with other IEEE 11073 standard components (e.g., 
ISO/IEEE 11073-10201:2004 [B19]2) or independently with other standards. 

1.2 Purpose 

This standard provides a unified and comprehensive terminology for ECG annotation semantics, making it 
suitable for medical device data exchange that requires inclusion of ECG annotations. This standard 
consolidates numerous other standard and nonstandard terminologies that are in current use, resulting in the 
harmonization of how ECG annotation information is identified, enabling interoperability, and providing 
information exchange at the application level. 

                                                                 
1 Information on references can be found in Clause 2. 
2 The numbers in brackets correspond to those of the bibliography in Annex E. 
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Currently, many terminologies and protocols, both standard and vendor specific, are used to manage and 
exchange ECG annotation information. As a result, protocol converters and translators are required to 
integrate systems and applications, typically with some degree of semantic loss and noninteroperability. 
This standard provides a single terminology that is capable of supporting applications that require ECG 
annotations, including evaluation of patient condition (e.g., reviewing ECG data at the point-of-care or 
remotely) as well as clinical research (e.g., electronically submitting clinical drug trial evidence supporting 
the efficacy of a new medication). In addition to incorporating ECG annotations into an ISO/IEEE 11073-
based information stream acquired at the bedside, the underlying nomenclature can also be used in other 
persistent and communication standards [e.g., Health Level Seven International (HL7) V2 and V3, and 
Digital Imaging and Communications in Medicine (DICOM)] for use by various applications, including 
clinical information systems, electronic patient records, and clinical research. 

1.3 Audience 

The audience for this document is those who work with monitoring and diagnostic ECG information in the 
context of systems integration. This may include but is not limited to the following roles: 

⎯ Cardiologist or electrophysiologist physicians 

⎯ Heart and device clinic specialists or staff 

⎯ Primary care physicians 

⎯ Clinic information technologists 

⎯ Clinic information system vendor engineers 

⎯ Academic and clinical research scientists 

⎯ Regulatory and quality management agencies 

⎯ Clincal trial and research results reporting 

⎯ Medical device and system development engineers 

The following clinical applications are facilitated by this interoperability enabled by this standard. This 
may include but is not limited to the following activities: 

⎯ Clinical trial and research results reporting [HL7 annotated electrocardiogram (aECG), Clinical 
Data Interchange Standards Consortium (CDISC), and others] 

⎯ Transfer of ECG data in an interoperable manner [DICOM, HL7, IEEE 11073, Integrating the 
Healthcare Enterprise Patient Care Devices (IHE PCD), and other communication protocols] 

⎯ Algorithm development and performance evaluation 

⎯ Sophisticated real-time data exchange with option to retrospectively review and correct data 

1.4 Context 

This nomenclature has been developed within the context of the broader ISO/IEEE 11073 Health 
Informatics—Point-of-Care Medical Device Communication standards. Its goal is to be consistent with 
existing 11073 standards and information models. 
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2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must 
be understood and used, so that each referenced document is cited in text and its relationship to this 
document is explained). For dated references, only the edition cited applies. For undated references, the 
latest edition of the referenced document (including any amendments or corrigenda) applies. 

ANSI/AAMI EC71-2001, Standard Communications Protocol for Computer Assisted-
Electrocardiography.3 

ISO/IEEE 11073-10101:2004, Health informatics—Point-of-care medical device communication—
Part 10101: Nomenclature.4 

3 ANSI publications are available from the American National Standards Institute (http://www.ansi.org/). 
4 ISO/IEC publications are available from the ISO Central Secretariat (http://www.iso.org/). ISO publications are also available in the 
United States from the American National Standards Institute (http://www.ansi.org/). 
5 The IEEE Standards Dictionary Online subscription is available at http://www.ieee.org/portal/innovate/products/standard/ 
standards_dictionary.html.  
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