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INTERNATIONAL ELECTROTECHNICAL COMMISSION 159 

____________ 160 

 161 

MEDICAL ELECTRICAL EQUIPMENT –  162 

 163 

Part 2-86: Particular requirements for the basic safety and essential  164 

performance of electrocardiographic equipment, including diagnostic 165 

equipment, monitoring equipment, ambulatory equipment, electrodes, 166 

cables and lead wires  167 

 168 

 169 

FOREWORD 170 

 171 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 172 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 173 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 174 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 175 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 176 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 177 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 178 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 179 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.  180 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 181 
consensus of opinion on the relevant subjects since each technical committee has representation from all 182 
interested IEC National Committees.  183 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 184 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 185 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 186 
misinterpretation by any end user. 187 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 188 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 189 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  190 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 191 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 192 
services carried out by independent certification bodies.  193 

6) All users should ensure that they have the latest edition of this publication.  194 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 195 
members of its technical committees and IEC National Committees for any personal injury, property damage or 196 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 197 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  198 
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8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 199 
indispensable for the correct application of this publication.  200 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 201 
rights. IEC shall not be held responsible for identifying any or all such patent rights.  202 

International standard IEC 80601-2-86 has been prepared by a Joint Working Group of IEC 203 
subcommittee 62D: Particular medical equipment, software, and systems, of IEC technical 204 
committee 62: Medical equipment, software, and systems and ISO subcommittee SC 3: 205 
Respiratory devices and related equipment used for patient care, of ISO technical committee 206 
121: Anaesthetic and respiratory equipment.  207 

This first edition cancels and replaces the second edition of IEC 60601-2-25 published in 2011; 208 
the third edition of IEC 60601-2-27 published in 2011; and the second edition of IEC 60601-2-209 
47 published in 2012. This edition constitutes a technical revision to align with Amendment 210 
1:2012 of IEC 60601-1:2005, new versions of collateral standards and amendments thereto.  211 

The text of this particular standard is based on the following documents:  212 

FDIS Report on voting 

62D/XXX/FDIS 62D/XXX/RVD 

 213 
Full information on the voting for the approval of this particular standard can be found in the 214 
report on voting indicated in the above Table. 215 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.  216 

In this standard, the following print types are used:  217 

– Requirements and definitions: roman type. 218 

– Test specifications: italic type. 219 

– Informative material appearing outside of Tables, such as notes, examples and references: in smaller type. 220 
Normative text of Tables is also in a smaller type. 221 

– TERMS DEFINED IN CLAUSE 3 OF THE GENERAL STANDARD, IN THIS PARTICULAR STANDARD OR AS 222 
NOTED: SMALL CAPITALS. 223 

In referring to the structure of this standard, the term 224 

– “clause” means one of the eighteen numbered divisions within the Table of contents, 225 
inclusive of all subdivisions (e.g. Clause 7 includes subclauses 7.1, 7.2, etc.);  226 

– “subclause” means a numbered subdivision of a clause (e.g. 7.1, 7.2 and 7.2.1 are all 227 
subclauses of Clause 7). 228 

References to clauses within this standard are preceded by the term “Clause” followed by the 229 
clause number. References to subclauses within this particular standard are by number only.  230 

In this standard, the conjunctive “or” is used as an “inclusive or” so a statement is true if any 231 
combination of the conditions is true. 232 

The verbal forms used in this standard conform to usage described in Annex H of the ISO/IEC 233 
Directives, Part 2. For the purposes of this standard, the auxiliary verb:  234 
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– “shall” means that compliance with a requirement or a test is mandatory for compliance with 235 
this standard. 236 

– “should” means that compliance with a requirement or a test is recommended but is not 237 
mandatory for compliance with this standard. 238 

– “may” is used to describe a permissible way to achieve compliance with a requirement or 239 
test. 240 

An asterisk (*) as the first character of a title or at the beginning of a paragraph or Table title 241 
indicates that there is guidance or rationale related to that item in Annex AA. 242 

A list of all parts of the IEC 60601 series, published under the general title Medical electrical 243 
equipment, can be found on the IEC website. 244 

The committee has decided that the contents of this publication will remain unchanged until the 245 
stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 246 
the specific publication. At this date, the publication will be  247 

• reconfirmed, 248 

• withdrawn, 249 

• replaced by a revised edition, or 250 

• amended. 251 

NOTE The attention of National Committees and Member Bodies is drawn to the fact that equipment 252 
MANUFACTURERS and testing organizations may need a transitional period following publication of a new, amended 253 
or revised IEC publication in which to make products in accordance with the new requirements and to equip 254 
themselves for conducting new or revised tests. It is the recommendation of the committees that the content of this 255 
publication be adopted for implementation nationally not earlier than 3 years from the date of publication.  256 

The National Committees are requested to note that for this document the stability date 257 
is 20xx. 258 

This text is included for the information of the national committees and will be deleted at the 259 
publication stage. 260 

 261 

262 
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INTRODUCTION 263 

This particular standard concerns the BASIC SAFETY and ESSENTIAL PERFORMANCE of 264 
electrocardiographic equipment, including diagnostic equipment, monitoring equipment, 265 
ambulatory equipment, electrodes, cables and LEAD WIREs. It amends and supplements 266 
IEC 60601-1:2005 (third edition), IEC 60601-1:2005/AMD1:2012 and IEC 60601-267 
1:2005/AMD2:2020: Medical electrical equipment – Part 1: General requirements for basic 268 
safety and ESSENTIAL PERFORMANCE hereinafter referred to as the general standard.  269 

The aim of this first edition is to bring this particular standard up to date with reference to the 270 
third edition of the general standard through reformatting and technical changes. Furthermore, 271 
the purpose of this is to also accomplish the following additional goals:  272 

1) To combine the three ECG particular standards into one particular standard, which will 273 
cover general ECG requirements as well as specific requirements for monitoring, 274 
diagnostic, and ambulatory ECG systems. 275 

2)  Inclusion of previously omitted requirements from 60601-2-51. 276 

3) Addition of requirements for ECG TRUNK CABLES and patient LEAD WIREs (ANSI/AAMI 277 
EC53), DISPOSABLE ECG ELECTRODES (ANSI/AAMI EC12), and cardiac rhythm and ST 278 
segment measurement algorithms (ANSI/AAMI EC57) . 279 

The requirements of this particular standard take priority over those of the general standard.  280 

A “General guidance and rationale” for the more important requirements of this particular 281 
standard is included in Annex AA. It is considered that knowledge of the reasons for these 282 
requirements will not only facilitate the proper application of the standard but will, in due course, 283 
expedite any revision necessitated by changes in clinical practice or as a result of developments 284 
in technology. However, Annex AA does not form part of the requirements of this standard.  285 

286 
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MEDICAL ELECTRICAL EQUIPMENT –  287 

 288 

Part 2-86: Particular requirements for the basic safety and essential 289 

performance of electrocardiographic equipment, including diagnostic 290 

equipment, monitoring equipment, ambulatory equipment, electrodes, 291 

cables and lead wires  292 

Scope, objective and related standards 293 

Clause 1 of the general standard1) applies, except as follows: 294 

201.1.1 * Scope 295 

Replacement: 296 

This particular standard applies to BASIC SAFETY and ESSENTIAL PERFORMANCE of ECG ME 297 
EQUIPMENT and ACCESSORIES (including ECG ELECTRODES, TRUNK CABLES, and LEAD WIRES) as 298 
defined in 201.3.211, 201.3.240, and 201.3.222, hereinafter also referred to as ECG ME 299 
EQUIPMENT. Additional specific requirements apply to the ECG ME EQUIPMENT based on the 300 
INTENDED USE claimed by the MANUFACTURER for equipment intended for ECG PATIENT monitoring, 301 
diagnostic, or ambulatory use as defined in 201.3.226, 201.3.207 and 201.3.202 respectively. 302 
This particular standard applies to ECG ME EQUIPMENT for use in professional healthcare facilities 303 
as well as in EMERGENCY MEDICAL SERVICE ENVIRONMENTS and HOME HEALTHCARE ENVIRONMENTS. 304 
In addition, clauses may be applied to ACCESSORIES (including ECG ELECTRODES, TRUNK CABLES, 305 
and LEAD WIRES) or a part or parts of an ECG system (e.g. AMBULATORY ECG RECORDER). 306 

The scope for each of these types of ECG ME EQUIPMENT are described as follows:  307 

ECG ME EQUIPMENT Any ECG device or system or part of a system, including ECG ELECTRODEs, 308 
TRUNK CABLEs, and LEAD WIREs and interconnecting means, that acquires an ECG signal from the 309 
body surface of one PATIENT and/or displays, records, analyses, or transmits the resultant data 310 
for the purpose of diagnosing, treating, or monitoring that PATIENT. This includes any device or 311 
system or part of a system that meets the definition of MONITORING, DIAGNOSTIC, or AMBULATORY 312 
ECG ME EQUIPMENT as well as any other device that acquires and/or processes an ECG signal for 313 
the purpose of diagnosing, treating or monitoring a PATIENT based on the acquired body surface 314 
ECG signal. This does not include devices that are used for diagnosing, treating or monitoring 315 
PATIENTS based only on other types of cardiac signals such as magnetocardiographic signals 316 
or derived from other cardiac signals such as heart rate monitors derived from a photo 317 
plethysmograph or phonocardiograph. In addition, ECG ME EQUIPMENT does not include devices 318 
that are solely used for health and wellness (e.g. fitness trackers measuring heart rate solely 319 
to improve general wellness or athletic performance). However, devices that are part of 320 
consumer devices (such as watches, patches, body-worn devices and similar devices) that 321 
acquired an ECG and displays, records, analyses, and/or transmits the ECG for the purpose of 322 
diagnosing, treating or monitoring the PATIENT are included in the scope of an ECG ME 323 
EQUIPMENT. This does not include external defibrillators unless they have an INTENDED USE for 324 
making a diagnosis, monitoring or treatment from the ECG waveform in addition to the function 325 
of delivering a defibrillation shock based on the ECG. 326 

This does not include direct fetal ECG equipment and Fetal & Maternal MONITORING EQUIPMENT 327 

————————— 
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 328 

Note: Fetal & Maternal Monitor: A Fetal-Maternal monitor that non-invasively measures and displays Fetal heart rate 329 
(FHR), Maternal heart rate (MHR) and uterine activity (UA). The equipment acquires and displays the FHR & MHR 330 
tracing from abdominal surface ELECTRODES that pick up the Fetal ECG (FECG) and Maternal ECG (MECG) signal.  331 

Note: while this standard applies to certain EQUIPMENT, manufacturers may consider relevant requirements of this 332 
standards for testing similar equipment not in scope.   333 

DIAGNOSTIC ECG ME EQUIPMENT 334 

Any ECG ME EQUIPMENT that acquires and/or displays, records, analyzes, or transmits a 12 LEAD2 335 
ECG signal for the purpose of diagnosis from the interpretation of the cardiac rhythm, conduction, 336 
and waveform contour. This includes any device that acquires diagnostic resting ECG as well as 337 
any other type of ECG ME EQUIPMENT that claims to have the capability of acquiring a diagnostic 338 
12 LEAD ECG. Devices which have multiple purposes and include the DIAGNOSTIC ECG ME EQUIPMENT 339 
definition in the INTENDED USE are included within this scope. 340 

AMBULATORY ECG ME EQUIPMENT 341 

Any ECG ME EQUIPMENT that acquires and/or displays, records, analyzes, or transmits an ECG 342 
signal from an ambulatory PATIENT. Examples of AMBULATORY ECG ME EQUIPMENT include Holter 343 
systems and continuous long-term ambulatory full disclosure recording systems; Holter 344 
recorders, mobile cardiac telemetry and long-term ambulatory patch recorders, event recorders, 345 
and non-continuous loop recorders. Devices which have multiple purposes and include the 346 
AMBULATORY ECG ME EQUIPMENT definition in the INTENDED USE are included within this scope. 347 

MONITORING ECG ME EQUIPMENT 348 

Any ECG ME EQUIPMENT that acquires and/or displays, records, analyzes, or transmits an ECG for the 349 
purpose of monitoring the cardiac activity of one PATIENT and devices used as part of an ALARM SYSTEM. 350 
This includes displaying ECG, displaying measurements such as heart rate, and generating alarms based 351 
on analysis of the ECG. It also includes devices where ECG or ECG-derived information device is 352 
intended to be relied upon in deciding to take immediate clinical action. Examples of MONITORING ECG 353 
EQUIPMENT include ECG and hardwired bedside patient monitors, telemetry systems, and other system 354 
used to   identify of patient conditions requiring intervention based on manual and/or automated analysis 355 
of the ECG signal. 356 

ECG TRUNK CABLES and PATIENT LEAD WIRES  357 

ECG TRUNK CABLES and PATIENT LEAD WIRES that are used in applications that require special 358 
characteristics, such as a magnetic resonance imaging (MRI) suite, are excluded from this standard. 359 
However, non-MRI ECG TRUNK CABLES and PATIENT LEAD WIRES must meet all of the requirements of this 360 
standard, unless a requirement is specifically excluded. 361 

ECG ELECTRODES 362 

This standard establishes minimum labeling, safety, and performance requirements for disposable ECG 363 
ELECTRODES. 364 

Included within the scope of this standard is any disposable ECG ELECTRODE SYSTEM 365 

ELECTRODES excluded from the scope of this standard are active ELECTRODES, needle ELECTRODES, 366 
reusable (non-disposable) ELECTRODES, ELECTRODES intended to deliver therapeutic energy, and 367 
ELECTRODES intended solely for the measurement of physiologic signals other than the 368 
ELECTROCARDIOGRAM (e.g., ELECTRODES used with apnea monitors, if the ELECTRODE is solely used for 369 

————————— 
2 Unless otherwise specified, the term 12 LEAD indicates 12 or more LEADs, including at least the limb LEADs and 

precordial LEADs, as defined elsewhere in this document.  
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non-ECG purposes, e.g., impedance plethysmography). Also, requirements for electrolyte composition 370 
are not covered by this standard. 371 

201.1.2  Object 372 

Replacement: 373 

The object of this particular standard is to establish BASIC SAFETY and ESSENTIAL PERFORMANCE 374 
requirements for ECG ME EQUIPMENT. 375 

201.1.2.101 * Organization of this particular standard 376 

The requirements in this particular standard are organized into the following types of 377 
requirements: 378 

1) General requirements – all requirements are considered general requirements and apply 379 
to all types of ECG ME EQUIPMENT unless explicitly noted. 380 

2) Diagnostic requirements specific to DIAGNOSTIC ECG ME EQUIPMENT will be explicitly 381 
identified as such. 382 

3) Monitoring requirements specific to MONITORING ECG ME EQUIPMENT will be explicitly 383 
identified as such. 384 

4) Ambulatory requirements specific to AMBULATORY ECG ME EQUIPMENT will be explicitly 385 
identified as such. 386 

Additionally, the following requirements have been added to this particular standard:  387 

• ECG TRUNK CABLE and LEAD WIREs, as in ANSI/AAMI EC53. These requirements apply 388 
to any ECG ME EQUIPMENT, including MONITORING, DIAGNOSTIC, AND AMBULATORY ECG 389 
ME EQUIPMENT. 390 

• DISPOSABLE ECG ELECTRODE, as in ANSI/AAMI EC12. These requirements apply to 391 
any ECG ME EQUIPMENT that includes DISPOSABLE ECG ELECTRODES as an APPLIED PART. 392 

• Requirements from the last edition of 60601-2-51 that were omitted when it was 393 
combined with 60601-2-25. 394 

A summary of requirements for compliance to this standard for ECG ME EQUIPMENT are listed in 395 
Table AA.1 – AA.4 in Annex AA. 396 

201.1.3  Collateral standards 397 

Addition: 398 

This particular standard refers to those applicable collateral standards that are listed in Clause 399 
2 of the general standard and Clause 201.2 of this particular standard.  400 

IEC 60601-1-2:2014 and IEC 60601-1-2:2014/AMD1:2020, and IEC 60601-1-8:2006, IEC 401 
60601-1-8:2006/AMD1:2012 and IEC 60601-1-8:2006/AMD2:2020 apply as modified in Clauses 402 
202 and 208 respectively. All other published collateral standards in the IEC 60601-1 series 403 
apply as published. 404 
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201.1.4  Particular standards 405 

Replacement: 406 

In the IEC 60601 series, particular standards may modify, replace or delete requirements 407 
contained in the general standard and collateral standards as appropriate for the particular ECG 408 
ME EQUIPMENT under consideration, and may add other BASIC SAFETY and ESSENTIAL 409 
PERFORMANCE requirements. 410 

A requirement of a particular standard takes priority over the general standard.  411 

For brevity, IEC 60601-1 is referred to in this particular standard as the general standard. 412 
Collateral standards are referred to by their document number.  413 

The numbering of clauses and subclauses of this particular standard corresponds to that of the 414 
general standard with the prefix “201” (e.g. 201.1 in this standard addresses the content of 415 
Clause 1 of the general standard) or applicable collateral standard with the prefix “20x” where 416 
x is the final digit(s) of the collateral standard document number (e.g. 202.4 in this particular 417 
standard addresses the content of Clause 4 of the IEC 60601-1-2 collateral standard, 203.4 in 418 
this particular standard addresses the content of Clause 4 of the IEC 60601-1-3 collateral 419 
standard, etc.). The changes to the text of the general standard are specified by the use of the 420 
following words: 421 

“Replacement” means that the clause or subclause of the general standard or applicable 422 
collateral standard is replaced completely by the text of this particular standard.  423 

“Addition” means that the text of this particular standard  is additional to the requirements of the 424 
general standard or applicable collateral standard.  425 

“Amendment” means that the clause or subclause of the general standard or applicable 426 
collateral standard is amended as indicated by the text of this particular standard.  427 

Subclauses, Figures or Tables which are additional to those of the general standard are 428 
numbered starting from 201.101. However, because definitions in the general standard are 429 
numbered 3.1 through 3.139, additional definitions in this standard are numbered beginning 430 
from 201.3.201. Additional Annexes are lettered AA, BB, etc., and additional items aa), bb), etc. 431 

Subclauses, Figures or Tables which are additional to those of a collateral standard are 432 
numbered starting from 20x, where “x” is the final digit(s) of the collateral standard, e.g. 202 for 433 
IEC 60601-1-2, 203 for IEC 60601-1-3, etc. 434 

The term “this standard” is used to reference to the general standard, any applicable collateral 435 
standards and this particular standard taken together.  436 

Where there is no corresponding clause or subclause in this particular standard, the clause or 437 
subclause of the general standard or applicable collateral standard, although possibly not 438 
relevant, applies without modification; where it is intended that any part of the general standard 439 
or applicable collateral standard, although possibly relevant, is not to be applied, a statement 440 
to that effect is given in this particular standard.  441 

 Normative references 442 

Clause 2 of the general standard applies, except as follows: 443 

Replacement: 444 
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