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Preface

Public Comment

Written comments and suggestions may be submitted at any time for Agency consideration to Dockets
Management Branch, Divison of Management Systems and Policy, Office of Human Resources and
Management Services, Food and Drug Administration, 5630 Fishers Lane, Room 1061, (HFA-305),
Rockville, MD, 20852. Alternatively, eectronic comments may be submitted to
http:/Aww.fda.gov/dockets'ecomments. When submitting comments, please refer to Docket No. 02D-
0421. Comments may not be acted upon by the Agency until the document is next revised or updated.

Additional Copies

Additiona copies are available from the Internet at:
http://Amww.fda.gov/cdri/ode/guidance/1363.pdf , or CDRH Facts-On-Demand. In order to
receive this document viayour fax machine, cdl the CDRH Facts-On-Demand system at 800-899-
0381 or 301-827-0111 from atouch-tone telephone. Press 1 to enter the system. At the second
voice prompt, press 1 to order a document. Enter the document number (1363) followed by the
pound sgn (#). Follow the remaining voice prompts to complete your request.
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Guidancefor Industry and FDA Staff

Class || Special Controls Guidance
Document: Arrhythmia Detector and Alarm

This guidance represents the Food and Drug Administration's (FDA's) current thinking on
thistopic. It doesnot create or confer any rightsfor or on any person and does not operate to
bind FDA or the public. You can use an alternative approach if the approach satisfiesthe

requirements of the applicable statutes and regulations. |f you want to discuss an alternative
approach, contact the FDA staff responsible for implementing this guidance. |If you cannot
identify the appropriate FDA staff, call the appropriate number listed on thetitle page of this
guidance.

1. Introduction

This guidance document was developed as a specia controls guidance to support the reclassification of
the arrhythmia detector and darminto class 11 (specia controls). The deviceisintended to monitor an
electrocardiogram (ECG)" and to produce a visible or audible signa or darm when an atrid or
ventricular arhythmiaexists. Thisguidance isissued in conjunction with a Federd Register notice
announcing the reclassification of this device type.

Following the effective date of afind rule redassfying the device, any firm submitting a 510(k)
premarket notification for an arrhythmia detector and aarmwill need to address the issues covered in
the specid controls guidance. However, the firm need only show that its device meetsthe
recommendations of the guidance or in some other way provides equivalent assurances of safety and
effectiveness.

FDA's guidance documents, including this guidance, do not establish legdly enforceable responsbilities.

tAn ECG isarecord of the electricd activity of the heart recorded at the surface of the body. Each
phase of cardiac eectrica activity produces a specific wave or complex in which the basic ECG waves
are labeled dphabeticdly beginning with the P wave (atrid depolarization). The P-QRS-T sequence
represents the repetitive cycle of the dectrica activity of the heart. The QRS complex represents
ventricular depolarization and the cycde ends with the return of stimulated ventricular muscle to itsresting
date (ST segment and T wave sequence). The ST segment is usudly isodectric (i.e, flat on the
basdine) but may be dightly elevated or normally depressed. Abnormd deviations of the ST segment
may be indicative of some pathologic conditions, such as myocardid infarction.
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Instead, guidances describe the Agency's current thinking on a topic and should be viewed only as
recommendations, unless specific regulatory or atutory requirements are cited. The use of the word
should in Agency guidances means that something is suggested or recommended, but not required.

The Least Burdensome Approach

The issues identified in this guidance document represent those that we believe need to be addressed
before your device can be marketed. 1n developing the guidance, we carefully consdered the relevant
datutory criteriafor Agency decison-making. We aso considered the burden that may be incurred in
your attempt to comply with the guidance and address the issues we have identified. We believe that
we have congdered the least burdensome gpproach to resolving the issues presented in the guidance
document. If, however, you beieve that there is aless burdensome way to address the issues, you
should follow the procedures outlined in the “ A Suggested Approach to Resolving Least Burdensome
Issues’ document. It isavailable on our Center web page at:

http:/Aww.fda.gov/cdriVmodact/| eastburdensome.html.

2. Background

FDA beievestha specid controls, when combined with the generd controls, will be sufficient to
provide reasonable assurance of the safety and effectiveness of arrhythmia detector and darm
devices. Thus, amanufacturer who intends to market a device of this generic type should (1)
conform to the generd controls of the Federa Food, Drug, and Cosmetic Act (the Act), including
the premarket notification requirements described in 21 CFR 807, Subpart E, (2) addressthe
specific risks to health associated with arrhythmia detector and aarm devices identified in this
guidance, and (3) obtain a substantid equivaence determination from FDA prior to marketing the
device, unless exempt from the premarket notification requirements of the Act (refer to 21 CFR
807.85).

Thisspecid controls guidance document identifies the classfication regulation and product codes for the
arrhythmia detector and alarm devices (Refer to Section 4 — Scope). In addition, other sections of this
specid controls guidance document list the risks to hedlth identified by FDA and describe measures
that, if followed by manufacturers and combined with the generd controls, will generdly address the
risks associated with these arrhythmia detector and alarm devices and lead to atimely premarket
notification (510(k)) review and clearance. This document supplements other FDA documents
regarding the specific content requirements of a premarket notification submisson. Y ou should aso
refer to 21 CFR 807.87 and other FDA documents on this topic, such asthe 510(k) Manual -
Premarket Notification: 510(k) - Regulatory Requirementsfor Medical Devices,
http://mww.fda.gov/cdriymanual/510kprtl.html.

Under “The New 510(k) Paradigm - Alternate Approachesto Demonstrating Substantial
Equivalencein Premarket Notifications, Final Guidance,” ? amanufacturer may submit a

2 http://www.fda.gov/cdrhvode/parad510.html
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Traditiona 510(k) or an Abbreviated 510(k). FDA believes an Abbreviated 510(k) provides the least
burdensome means of demondtrating substantia equivaence for anew device, particularly once aclass
Il specid controls guidance document has been issued. Additiondly, manufacturers considering
modifications to their own cleared devices may lessen the regulatory burden by submitting a Specid
510(K).

3. TheContent and Format of an Abbreviated 510(k)
Submission
An Abbreviated 510(k) submission must include the required dements identified in 21 CFR 807.87,
including the proposed |abdling for the device sufficient to describe the device, its intended use, and the
directionsfor itsuse. In an Abbreviated 510(k), FDA may consider the contents of a summary report
to be appropriate supporting data within the meaning of 21 CFR 807.87(f) or (g); therefore, we
recommend that you include a summary report. The report should describe how this specia controls
guidance document was used during the device development and testing and the methods or tests used.
The report should aso include a summary of the test data or description of the acceptance criteria
applied to address the risks identified in this document, as well as any additiond risks specific to your
device. This section suggests information to fulfill some of the requirements of 21 CFR 807.87, aswell
as some other items that we recommend you include in an Abbreviated 510(k).

Cover sheet

The coversheet should prominently identify the submission as an Abbreviated 510(k) and cite the
title of this gpecid controls guidance documen.

Proposed labeling

Proposed |abeling should be sufficient to describe the device, its intended use, and the directions for
itsuse. (Refer to Section 11 for specific information that should be included in the labding for
devices of the types covered by this guidance document.)

Summary report

We recommend that the summary report contain &

Description of the device and its intended use. We recommend that the description include
a complete discussion of the performance specifications and, when appropriate, detailed,
labeled drawings of the device. (Refer to Section 5 for specific information that we
recommend you include in the device description for devices of the types covered by this
guidance document.) 'Y ou should aso submit an "indications for use" enclosure®

3 Refer to http://mww.fda.gov/cdrh/odelindicate.html for the recommended format.
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Description of the device design.

I dentification of the risk analysi's method(s) used to assess the risk profile, in generd, aswell
as the specific device s design and the results of thisanalyss. (Refer to Section 6 for the
risks to hedth generdly associated with the use of this device.)

Discusson of the device characteristics that address the risks identified in this class 11
specid controls guidance document, as well as any additiona risks identified in your risk
andyss.

Brief description of the test method(s) you have used or intend to use to address each
performance aspect identified in Sections 7-10 of thisclass |1 specid controls guidance
document. If you follow a suggested test method, you may cite the method rather than
describing it. 1f you modify a suggested test method, you may cite the method but should
provide sufficient information to explain the nature of and reason for the modification. For
each test, you may either (1) briefly present the data resulting from the test in clear and
concise form, such asatable, or (2) describe the acceptance criteria that you will apply to
your test results?* (See aso 21 CFR 820.30, Subpart C - Design Controls under the

Qudity Sysem Regulation.)

If any part of the device design or testing relies on arecognized standard, (1) a statement
that testing will be conducted and meet specified acceptance criteria before the product is
marketed, or (2) adeclaration of conformity to the standard.” Please note that you must
certify that the device isin conformity with the standard. (Section 514(c)(1)(B) of the Act);
this means that testing must be completed before you submit a declaration of conformity.
For more information, refer to the FDA guidance, Use of Standardsin Substantial
Equivalence Deter minations; Final Guidance for Industry and FDA,
http://www.fda.gov/cdrivode/quidance/1131.html.

If it isnot clear how you have addressed the risks identified by FDA or additiond risks identified
through your risk analys's, we may request additional information about aspects of the device's

* If FDA makes a substantial equivalence determination based on acceptance criteria, the subject device
should be tested and shown to meet these acceptance criteria before being introduced into interstate
commerce. If the finished device does not meet the acceptance criteriaand, thus, differs from the
device described in the cleared 510(k), FDA recommends that submitters gpply the same criteria used
to assess modifications to legaly marketed devices (21 CFR 807.81(a)(3)) to determine whether
marketing of the finished device requires clearance of a new 510(k).

® See Required Elements for a Dedlaration of Conformity to a Recognized Standard (Screening
Checklist for All Premarket Notification [510(K)] Submissons),
http://www.fda.gov/cdrh/ode/regrecstand.html.
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performance characteristics. We may dso request additional information if we need it to assessthe
adequacy of your acceptance criteria. (Under 21 CFR 807.87(1), we may request any additiona
information that is necessary to reach a determination regarding substantia equivaence)

As an dternative to submitting an Abbreviated 510(k), you can submit a Traditiona 510(k) that
provides al of the information and data required under 21 CFR 807.87 and described in this guidance.
A Traditiond 510(k) should include dl of your methods, data, acceptance criteria, and conclusons as
described in Appendix | Suggested Format for Test Reports. Manufacturers consdering modifications
to their own cleared devices should consider submitting Specia 510(k)s.

The generd discussion above gppliesto any device subject to a specid controls guidance document.
The following is a gpecific discusson of how you should gpply this specid controls guidance document
to a premarket natification submission for arrhythmia detector and darm devices.

4. Scope

The scope of this document is limited to the following device, classified under 21 CFR 870.1025,
identified as

The arrhythmia detector and aarm device monitors an el ectrocardiogram and is designed to produce a
visble or audible sgnd or darm when atrid or ventricular arrhythmia, such as premeature contraction or
ventricular fibrillation, occurs.

Panel
Circulatory System Devices Pand (74)

Product Codes
DS Arrhythmia Detector and Alarm

MLD Monitor, ST Segment with Alarm
MHX Petient Physiologica Monitor (with arrhythmia detection or darms)

This generic type of device includes arrhythmia monitors and darm with or without ST segment with
darms.

The product code MHX describes patient physiological monitors that include an arrhythmia detection
and darm component. These devices contain other, non-arrhythmia-related components, such as
temperature monitors, non-invasive blood pressure monitors, carbon dioxide monitors, and pulse
oximeters. The arrhythmia detection and darm component of these devices should address the specific
risksto hedth associated with the arrhythmia detector and darm that are identified in this guidance.

Y ou aso need to demongirate substantial equivalence of the additional components of patient
physiologica monitorsin your 510(k) by including appropriate information (device description, bench
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testing, labeling, etc.) for any non-arrhythmia-rel ated components included in your device. That
information will depend on the component.

This generic type of device does not include:

ECG with a computerized agorithm that interprets ECG data and provides a diagnostic interpretive
satement. These are class |1 devices under 21 CFR 870.2340, Electrocardiograph.

Devices with arrhythmia andyss dgorithms intended to provide therapy, such as automated externd
defibrillators (AEDs). AEDs use an interpretive agorithm to identify shockable and non-shockable
cardiac rhythms and are capable of ddivering eectricd energy in the fully automated or semi-
automated mode (where additiona operator steps are required). AEDs will remain dassll|
devices (Product Code, MKJ) (21 CFR 870.5310).

5. Device Description

We recommend that you identify your device by regulation and product code and include the following
information:

Device components® and theory of operation. You should identify al components, system
software, and accessories within the scope of the 510(k), and any collatera devices that can be
connected or used with the monitor (e.g., persona computers (PCs), database management
software, printers).

Photograph or drawing of the device. Y ou should also provide a photograph or drawing of the
device. You should aso provide afunctiona block diagram (including al accessories).

Functional performance characteristics. You should describe the functiona performance
characterigtics of the device, including computing capability, the display or storage of information,
trending capability, data sampling communication (samples per second, bit resolution, interface),
telemetry specifications (e.g., FCC frequency bands, transmission system, antenna), number of
beds/patients, printer requirements, and system darms.

¢ Electrode lead wires and patient cables intended for use with arrhythmia detector devices must bein
compliance with the test requirements and test methods of subclause 56.3(c) of IEC 60601-1 (1998),
“Medical Electrical Equipment - Part 1. General Requirements for Safety,” Amendment No. 1
(1991), and Amendment No. 2 (1995) as set forth in the mandatory performance standard 21 CFR
Part 898. See Performance Standard for Electrode Lead Wiresand Patient Cables,
http:/Amww.fdagov/cdrivcomp/leadwire.html and the FDA guidance entitled, Electr ocar diogr aph
(ECG) Electrode, http://www.fda.gov/cdrh/ode/25.pdf.
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Arrhythmia processor and analysis software. You should describe the arrhythmia processor
and andysis software (i.e., the arrhythmia detection agorithm, including noise detection and filtering
techniques and computerized ST measurement capability).

ST segment capability. For the ST segment cagpability, you should provide a brief technical
description of the aspects of the dgorithm listed below, aswell as examples of dl dislays and
reports that may be generated by the device.

isodlectric point determination

J-point determination

ST ssgment measurement

noise reduction

ventricular and noisy best rgection

response to changes in heart rate

Alarm conditions. Y ou should describe the conditions that will produce an darm. The description
should include whether they are physiologic or technica (device or system) darm conditions.

User interface. You should describe the user interface, including whether the device can be
programmed and the extent of the device s programmability.

Technical specifications. Y ou should summarize the technica pecifications (i.e., product
specifications, such as the examples below, with ranges and/or accuracy, and any other functiona,
physicd, and environmental specifications of the device), induding

messurement tolerances
operaing limitations

power source specifications
modes or settings.

Patient contacting materials. Y ou should identify the components of the device that are patient
contacting. For each component, you should identify the generic materid of construction, the
supplier, and the unique materid identifier.

Comparison to the predicate device. You should identify the legaly marketed predicate device
by model name, number, and manufacturer, and provide the 510(k) number, if available. You
should aso provide atable that compares your device with the predicate. Y ou should explain why
any differences between them do not adversdy affect safety and effectiveness. The table should
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include dl of the preceding device description information, except for the photograph or drawing,
with an emphasis on the following information:

the patient population and intended environment of use

basic technology or characteristics of the device, such asandog or digital technology,
electrode configuration, frequency response, input impedance, dynamic range, common
mode rgjection ratio (CMRR), QRS detection sengitivity, pacemaker pulse regjection,
system noise, etc.

level of systlem communication, transmisson characteristics, computer interfaces, and other
technologica features (e.g., hard-wired, radio frequency telemetry, transtelephonic and/or

fax capability.)

heart rate indicators and darms system (darm levels and management) for both stlandalone
devices and devices connected or linked to a centrd gation.

6. Risksto Health

In the table below, FDA has identified the risks to hedlth generdly associated with the use of the
arrhythmia detector and alarm devices addressed in this document. The measures recommended to
mitigate these identified risks are given in this guidance document, as shown in the table below. You
should aso conduct arisk analyss, before submitting your 510(k), to identify any other risks specific to
your device.” The premarket notification should describe the risk analysis method. If you dect to use
an dternative gpproach to address a particular risk identified in this document, or have identified risks
additiona to those in this document, you should provide sufficient detail to support the gpproach you
have used to address that risk.

| dentified risk Recommended mitigation
measur es
misdiagnos's and misclassfication of arrhythmias section 7, 8, 9, 10, 11
incorrect pacemaker pulse detection sction 7, 8, 9, 10
delayed response to life threstening arrhythmias section 7, 8, 9, 10, 11
lossof darm at central station or bedside Section 7, 10
excessve patient leakage current section 8

’ Remote, real-time arrhythmia detectors, networked systems, and ambulatory wireless systems are
examples of device features that may present other risks. We encourage you to contact the review
divison to discussthe risk analysis and additiond testing for these features.
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Arrhythmia detectors include parts that are applied to patients and should be considered to have
prolonged contact with intact skin. We recommend that you eva uate the biocompatibility of the
materids in these parts as described in the International Standard Organization (1SO) standard 1 SO-
10993, " Biological Evaluation of Medical Devices Part 1: Evaluation and Testing.” Weaso
recommend that you document the resultsin your design history file as a part of the Qudity Systems
Requirements (21 CFR 820.30).2 Y ou should select tests gppropriate for the duration and level of
contact with your device. If identical materials are used in a predicate device with the same type and
duration of patient contact, you may identify the predicate device in lieu of performing biocompetibility
tedting.

7. SoftwareValidation Activities

Pease refer to the Guidance for the Content of Premarket Submissionsfor Software Contained
in Medical Devices (Software Guidance), http://www.fda.gov/cdrh/ode/software.pdf, for a
discussion of the software documentation that you should provide. As discussed in the Software
Guidance, the "leve of concern” is related to the possible consequences of software failure, and may be
minor, moderate, or magjor. FDA generdly consders the software for arrhythmia detectors to have a
"mgor leve of concern.” If you bdieve that the software in your arrhythmia detector should be
considered aminor or moderate level of concern, you should provide a clear scientific judtification that
discusses the possible consequences of a software failure.

We encourage you to take advantage of any recognized software standards and provide statements or
declarations of conformity as described in FDA guidance, Use of Standardsin Substantial
Equivalence Determinations, aready cited. Please vigt the following website to search for the
standards that have been recognized when a medical device contains software,
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cf Standards/search.cfm. We have created a
supplementa information sheet for each software standard that we have recognized. The supplementa
information sheet includes atable indicating the documentation that you should include in a submisson
when a declaration of conformity is provided.

If the device includes off-the-shelf software, you should provide the additiond information as
recommended in the Guidance for Industry, FDA Reviewers and Compliance on Off-the-Shelf
Software Usein Medical Devices, http://www.fda.gov/cdrh/ode/1252.html.

#1f your device is labeled sterile, we recommend that you follow the guidance for devicesintended for
contact with intact skin in Updated 510(k) Sterility Review Guidance K90-1; Final Guidance for
Industry and FDA, http://mwww.fda.gov/cdriyode/guidance/361.html.
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8. Electrical Safety and Environmental Handling Testing

We recommend that you evauate the electrical safety of your device and its ability to function after
exposure to environmental handling hazards. We recommend that you evauate your device according
to one or more of the following standards.

Internationa Electrotechnicd Commisson (IEC) 60601-1 Medica Electrical Equipment - Part
1. Generd Requirements for Safety

Asocidtion for the Advancement of Medica Insrumentation (AAMI) EC 11, Diagnosic
Electrocardiographic Devices

Underwriters Laboratory (UL) 2601-1 Amendment 1 Medica Electricd Equipment: Genera
Requirements for Safety

American Nationd Standards Ingtitute (ANSI)/AAMI ES-1 Safe current limitsfor
electromedica apparatus

|EC 60529 Degrees of protection provided by enclosures (1P Code) Consolidated Edition

IEC 60721-4-x TR (Technical Reports).

The features and design of your device will determine which of the above standards you should use and

whether other standards are appropriate in addition to or in place of these. The Cardiac
Electrophysiology and Monitoring Branch is available to discuss which standards are gppropriate for
your device s features and design.

Arrhythmia Detectorsused in Transport Environments

If your device isintended to be used in a transport environment such as an ambulance, you should
test your device according to the standards listed below for shock and vibration

= |EC 60068-2-27 (1987): Basic environmentd testing procedure: Part 2: Tests - Test Ea
and guidance: Shock. Test to severity level of 30g (300 m/s/s) pesk acceleration.

- Or-

|EC 60068-2-32 (1975): Basic environmenta testing procedure: Part 2: Tedts - test Ed: Free
fal. Test to afreefdl height of 500 mm.

Note: Other conditions of shock testing should still be met, as outlined in the appropriate
standard.

10
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= |EC 60068-2-64 (1993-05) and Corr 1 (1993-10): Environmentd testing: Part 2: Test
methods - Test Fh: Vibration, broad-band Random (digital control) and guidance: Method
2.

9. Electromagnetic Compatibility

Electromagnetic compatibility (EMC) encompasses both emissions (interference with other eectronic
devices) and immunity (interference with device performance created by emissons from other eectronic
devices). We recommend that you evaluate the EMC of your device as discussed below.

Emissons

EMC testing should demondtrate that the device will not adversdly interfere with the performance of
other eectronic devices (emissions). Testing should include radio frequency (RF) eectromagnetic,
low frequency magnetic, and conducted emissons.

I mmunity

EMC testing should aso demonsgtrate that the device will perform as expected in the presence of
other eectrical and eectronic devices or other sources of €ectromagnetic disturbance (EMD) in the
intended environment of use (immunity). The device should operate in an acceptable manner (few
EMC gtandards require operation within specification) during and after exposure to various forms of
electromagnetic disturbance. Testing should include:

electrodtatic discharge (ESD)

radiated RF eectromagnetic fidds

electrica fast transents and bursts

surges

conducted RF e ectromagnetic energy

voltage dips, short interruptions, and voltage variations on power supply input lines
low-frequency magnetic fields

quas-gatic eectric fidds.

We recommend that you test your device according to IEC 60601-1- 2 Medica Electricd Equipment -
- Part 1. Generd Requirements for Safety; Electromagnetic Compatibility -- Requirements and Tests
(Second Edition, 2001) to demongtrate the EM C characteristics of your device.

Ambulatory Monitoring Systems

If your deviceisintended for use as an ambulatory monitoring system, you should test your device
according to AAMI EC 38-1998 Ambulatory Electrocardiographs. Part 4.2.10 Electromagnetic
Compatibility.

1



Contains Nonbinding Recommendations

Arrhythmia Detectorsused in Transport Environments

FDA believes an arrhythmia detector intended for use in an ambulance should demongtrate immunity
to afied strength of 20 VV/m or greater (rather than the 3 V/m specified in IEC 60601-1-2).
Therefore, we recommend that you test immunity to afield strength of a least 20 V/m, amplitude
modulated 80%, according to the method described in IEC 60601-1- 2.

Asan dternative to following |EC 60601-1- 2 and, where applicable, EC 38, we recommend that you
identify:
* the possible sources of EMI (Electromagnetic Interference) that could affect the device

* eachintended use environment (e.g., hospital generd ward, hospital intensive care or criticdl
care unit, clinic, vehicleftraffic areas, emergency vehicle)

* the salected test method, an explanation for its use, and test reports that conform to Appendix |,
“Suggested Format for Test Reports.” Testing should be gpplicable to the environments you
have identified and address emissons and immunity.

10. Performance Testing

The accuracy of the automated arrhythmia detection and ST segment measurement dgorithmsis
generdly demonstrated by ECG waveform database testing described below. FDA believesthat if a
device has only been tested for its accuracy in detecting specific arrhythmias or ST level changes, it
should be |abeled only for that purpose.

ECG and/or Cardiac Monitor Capabilities

We recommend that you evauate the ability of your device to perform basic cardiac monitoring and
ECG functions according to the following:

ANSI/AAMI EC-13:2002, Cardiac monitors, heart rate meters, and darms
AAMI EC 11-1991, Diagnostic Electrocardiographic Devices.

If your device isintended for use as an ambulatory monitor, you should aso test your device
according to AAMI EC 38-1998, Ambulatory Electrocardiographs.

Algorithm Evaluation of the Automated Arrhythmia Detection Accuracy

Y ou should follow the recommendationsin ANSI/AAMI-EC 57:1998, Testing and Reporting
Performance Results of Cardiac Rhythm and ST Segment Measurement Algorithms, for testing the
beat- detection agorithm. If you use an dternative test method, you should describe the method,
objective(s) of the testing, and any limitations of the test method. Y ou should report accuracy as
gpecificity and sengitivity. Automated test methods need to be reproducible to be evaluated.
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Mogt arrhythmia detectors detect abnormal beats by feature extraction/clustering, template
matching, or both methods in combination. Any testing needed in addition to that described in
AAMI EC 57 for your arrhythmia detector will vary depending on itsintended use, operationa
features, and the kind of data generated.

For al arrhythmia detectors, you should include the following basic information about system
accuracy in your summary report.

An identification of the dgorithm for arrhythmia detection. Y ou should discuss the over-dl
detection scheme employed by the arrhythmia detector.

A lig of the criteriaused in the assessment of each arrhythmia. These criteria should be
based on empirica datathat are used by eectrocardiographersin making ECG
determinations.

A complete description of any testing procedures and databases of tapes, if they arenot in
EC 57.

We recommend that you eva uate the dgorithm with at least two databases of tapes. The database
used to develop the device' s agorithm should not be used to test and verify the performance of the
device. Annotation of the cardiac rhythms should be performed by &t least three qualified
cardiologigs. The waveforms utilized should generaly be from actud patient ECG recordings.
Simulated tgpes should only be used when existing databases do not include a sufficient number of
examples of a particular arrhythmia. If you use smulated tapes for a particular arrhythmia because it
istoo rare to obtain sufficient numbers of actud patient ECGs, you should submit a brief Satistical
vaidation of itsrarity. This satistical validation may be based on peer-reviewed literature.

If the database of tapes used to vaidate the system is not in EC 57, you should provide validation
information supporting the use of that database. This informetion should describe the devel opment
of the database in detall.

ST Segment M easur ement

For devices with the ability to automatically measure and display or trend changesin the ST
segment, you should follow EC 38, 4.2.14 Automated Analysis and 4.2.15 Minimum Requirements
for Clinica Report. You should explain if you modified or did not use the test methods specified in
EC 38, or if any section of EC 38 4.2.14 or 4.2.15 is not applicable to your device.

EC 57 aso describes testing and reporting performance results of the ST segment measurement
agorithms.
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Alarm System

The arrhythmia system should accuratdly darm for criticd, life-threatening arrhythmias as specified
iNnANSI/AAMI EC-13:2002, Cardiac monitors, heart rate meters, and aarms.

Other Standards

If you choose to follow a standard other than one described above, we recommend that you list
each requirement of the other sandard. If the other standard is not recognized, you should
compare its requirements with the requirements described in standards cited above and identify
where they differ. Thelist of FDA recognized consensus standardsis available on the web at
http://mwww.fda.gov/cdrivmodact/recstand.html

Clinical Studies

In accordance with the least burdensome provisions of the Act, the agency will rely upon well-
designed bench and/or animd testing rather than requiring dinica studiesfor new devices, unless
there is a gpecific judtification for asking for dinica information to support a determination of
subgtantid equivdence. While, in generd, clinica studies will not be needed for most arrhythmia
detector and darm devices, FDA may recommend that you collect clinica data for arhythmia
detector and alarm devices with:

desgns dissmilar from designs previoudy cleared under a 510(k), such asthose
incorporating significant new features or agorithm techniques

new technology, i.e,, technology different from that used in legally marketed arrhythmia
detectors

indications for use dissmilar from arrhythmia detector and alarm devices of arrhythmia
detectors of the same type.

FDA will dways consder dterndaivesto clinica testing when the proposed dternatives are
supported by an adequate scientific rationale. The Cardiac Electrophysiology and Monitoring
Branch is available to answer any questions you may have about clinical testing.

11. Labeling

The premarket natification should include labeling in sufficient detall to satisfy the requirements of 21

CFR 807.87(e). Thefallowing suggestions are aimed at asssting you in preparing labding that satisfies

the requirements of 21 CFR 807.87(e).°

® Although findl labeling is not required for 510(k) clearance, find labdling must comply with the

requirements of 21 CFR Part 801 before amedica deviceisintroduced into interstate commerce. In
addition, fina labding for prescription medica devices must comply with 21 CFR 801.109. Labeling

recommendations in this guidance are consistent with the requirements of part 801.
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Directionsfor use

As aprescription device, under 21 CFR 801.109, the device is exempt from having adequate
directionsfor lay use. Nevertheless, under 21 CFR 807.87(€), we expect to see clear and concise
ingructions that delineate the technological features of the specific device and how the deviceisto
be used on patients. Ingtructions should encourage local/ingtitutiona training programs designed to
familiarize users with the features of the device and how to useit in a safe and effective manner.

ST algorithm

In addition, the ST-Segment monitor |abding should include the following statement, or an
equivaent gatement: "The ST agorithm has been tested for accuracy of the ST segment data. The
sgnificance of the ST segment changes need to be determined by aclinician.”

Appendix |. Suggested Format for Test Reports

If you choose to submit atraditional 510(k), or if you use test methods not given in the standards cited
in this guidance, you should submit test reports. These test reports should include the following eements
or an explanation for their omisson:

1. Test protocol, which minimdly indudes

a

b
c
d.
e

the purpose of the test

. acdlear description (with schematics) of the test set-up and any device modifications
. theidentification and precision of the equipment used

step- by-step descriptions of the data collection methods and device modes used

. thejudtification for the testing parameters (e.g., testing temperature, length of test, the

selection of device modes) and the pass/fail criteria. The testing parameters and pass/fail
criteria should be conservative and based on the extreme clinica use of the device,
according to the intended use or applicable standard. Depending on the te,, it may be
appropriate to base the testing parameters on the normal use of the device. However, if an
extreme exigts, it should be explored.

2. Data and results, which minimaly indude:

a

b.
C.
d.

clearly labeled data with the appropriate units

data that are easlly associated with the methods described in the protocol

for any graph, atable listing each data point shown on the graph

for any caculated vaues, the caculated vaues should be obvious and calculated according
to formulae presented in the protocol.
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3. Analyss, which minimdly indudes
a. anevduation of the test data according to the passffal criteria and purpose defined in the
test protocol
b. identification of the inadequacies and accuracy of the test
c. anevauation of the need for additiona testing, and a clear conclusion that is within the
scope of the particular test.
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