Powerheart G5
Technical Specifications

Real-Time CPR Feedback
The Powerheart® G5 AED uses Intellisense™ CPR (ICPR) technology to monitor CPR chest compressions,
providing rescuers with distinct corrective audible and visual prompts: “Press Slower”, “Press Faster”,
“Press Softer”, and “Press Harder and Fully Release”.

Rescue Ready®
The Powerheart G5 AED performs comprehensive self-testing to ensure it’s ready to rescue.
Studies have shown that approximately 46% of AED failures are due to pad, pad connector,
or battery power problems.1 The Powerheart G5 AED self-tests detect and help prevent these issues.

User-Paced Rescue Prompts
RescueCoach® prompts guide users step-by-step through the rescue process. The AED recognizes
actions taken and ensures that the rescuer completes every critical task before moving on to the next.

Dual-Language Capabilities
With a touch of a button, CPR Instruction, ICPR corrections, and AED prompts can quickly switch
from the primary language to a preprogrammed alternate language without delaying the rescue.

Powerheart G5 Specifications
Defibrillator
Protocol: Semi-automatic and fully
automatic configurations
Intellisense CPR Feedback
Real-time, guideline-driven voice and
text corrective prompts are delivered
for CPR quality.

Waveform: STAR® biphasic truncated
exponential. Built-in automatic
synchronization feature.
Defibrillator Charge Hold Time:
30 seconds; Powerheart G5 Automatic
model: 3 seconds prior to automatic
shock delivery
Energy Selection: Factory
preprogrammed selection, escalating
energy. (Adult: 95 J to 354 J)

RescueCoach
User-paced voice and text prompts guide
rescuers through each critical step of the
rescue, including CPR instruction.

Charge Time: Less than 10 seconds
with new battery
Preshock Pause: 10 seconds or less
following the CPR cycle for persistent
VF; 15 seconds (typical) for all other
rhythms with new battery.
Pacemaker Pulse: Detection and
Rejection

Dual Language
Change from primary to secondary language
with the push of a button, without delaying
or interrupting the rescue.

Pediatric Capability: Therapy range
(VE) 22 J to 82 J, pediatric prompts
Self-test: Automatic self-test: battery,
pads, internal electronics, and buttons.
Every 7 days: daily tests plus CPR
feedback accelerometer, high voltage
circuits. Monthly/weekly/daily selftests and full-energy high voltage tests.
Compression Depth: Customizable
range of 2.54 cm to 7.6 cm (1 in to 3 in)

Rescue Ready
Comprehensive self-tests are conducted
on pads, battery, and internal circuitry to
ensure

Compression Rate: Customizable
range of 70 cpm to 120 cpm
Patient Impedance Measurement
Range: 25 ohms to 175 ohms
Display Format: Monochrome backlit
LCD
Display Screen Size: 2.8 cm x 5.6 cm;
1.1 in x 2.2 in

Intellisense Electrode Pads with CPR
Non-polarized pads can be placed in
either location on the chest, while CPR
pad is placed in the center of the chest
to guide proper hand placement for
CPR compressions.

ZOLL Medical Corporation
Worldwide Headquarters
269 Mill Road
Chelmsford, MA 01824, USA
978-421-9655
800-804-4356
For subsidiary addresses and
fax numbers, as well as other
global locations, please go to
www.zoll.com/contacts.

Text Screen: Displays rescue prompts
and critical rescue information.
Intellisense CPR (ICPR) feedback
provides corrective text prompts for
both rate and depth.

Voice Prompts: RescueCoach prompts

provide user-paced instruction.
Intellisense CPR feedback provides
corrective voice prompts for both rate
and depth.
Dual Language: Primary language is
English, with two secondary language
options: Latin American Spanish and
Canadian French
Data Recording and Storage:
Records up to 90 minutes and multiple
events. Includes ECG data, device
prompts, device charge/analysis,
and CPR graph
Data Recovery: Uploaded USB
memory stick or direct-connect cable

Device
Size: (H x W x D) 9 cm x 23 cm x 30
cm; 3.4 in x 9.0 in x 11.8 in
Weight: 2.6 kg; 5.7 lb (with battery)
Power: Battery
Port: USB 2.0
Device Classification: Class III and
internally powered per EN60601-1
Design Standards: Meets applicable
requirements of EN 60601-1; EN
60601-2-4; IEC 60601-1; IEC 60601-2-4;
IEC 60601-1-2; EN 1789
Safety and Performance: IEC 606011; IEC 60601-1-2; IEC60601-2-4; RTCA
DO-160G: 2010:Section 5, Category C;
Section 4, Category A4, EN 1789

Environmental
Operating Temperature: 0° to 50°C,
32° to 122°F
Humidity: 10% to 95% relative
humidity, non-condensing
Vibration (Random): MIL-STD810G, Method 514.5, Procedure 1,
Category 24; RTCA DO-160G, Section
8, Category S, Zone 2 (curve B) and
Category U, Zone 2 (curves F and F1)
Vibration (Sine): MIL-STD-810G,
Method 514.5, Procedure 1, Category
24, Helicopter Minimum Integrity

Shock: MIL-STD-810G 516.5,
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Procedure 1
Altitude: -382 m to 4,594 m; -1,253 ft
to 15,073 ft
Pressure CSA evaluated: 700 hPa
to 1060 hPa. Minimum: 570 hPa/
Maximum: 1060 hPa
Particle and Water Ingress: IP55
Drop Test: 1.22 m; 4 ft

Intellisense® Lithium Battery
Battery Capacity: 420 defibrillator
discharges at maximum energy (354
joules) or 16 hours of continuous
monitoring time (with 2-minute CPR
periods)
Type: Intellisense lithium battery,
non-rechargeable
Battery Standby Life (once
installed): 4 years with daily
self-test. End of life indicated by a
low-battery warning (audible tone)
and Rescue Ready status indicator
(typical remaining shocks: 9).
Battery Shelf Life: Store for up to
5 years from date of manufacture
at 23°C (77°F) prior to installing in
Powerheart G5 to maintain battery life.
Temperature : 0°C to 50°C (32°F
to 122°F)
Humidity: 10% to 95% (noncondensing)
Weight: 1 lb
Size: (H x W x D): 6.5 in x 2.87 in
x 1.77 in
Lithium Content: 9.2 g (approximate)
Nominal Voltage: 12 volts

Intellisense™ Electrode Pads
Shelf Life: 24 months
Type: Disposable, non-polarized; can
be placed in either position on chest
Cable Length: 130 cm; 51.5 in
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Introduction
Every year, approximately 1.7 million people die from sudden cardiac arrest (SCA) around the world.1 According to the American
Heart Association, approximately 356,000 people are from the U.S. alone.2 Sudden cardiac arrest is typically caused by rapid and
chaotic heart rhythms, and manifests in the unexpected stopping of the heart pumping blood. The most important determinant in the
survival of victims who suffer a cardiac arrest is the length of time between onset of the event and delivery of the defibrillation shock.
The American Heart Association (AHA) and European Resuscitation Council (ERC) recommend defibrillation response within 5 minutes
for out-of-hospital events, and 3 minutes for in-hospital events. This is why the AHA has identified a treatment strategy called the
“Chain of Survival” that consists of five links: early access to emergency services, early CPR, early defibrillation, early advanced care,
and integrated post-cardiac arrest care. Automated external defibrillators (AEDs) were invented specifically to address the third and
weakest link in the chain, early defibrillation.
Currently, the response time from onset of SCA to first defibrillation shock varies greatly, with out-of-hospital survival rates averaging
around 11 percent. For every minute that passes between collapse and defibrillation, survival rates from witnessed ventricular
fibrillation (VF) SCA decrease 7 percent to 10 percent if no CPR is provided. When bystander CPR is provided, the decrease in survival
rates averages 3 percent to 4 percent per minute from collapse to defibrillation. CPR prolongs VF, delays the onset of asystole, and
extends the window of time during which defibrillation can occur. Basic CPR alone, however, is unlikely to terminate VF and restore a
perfusing rhythm.3
In early 2000, Cardiac Science introduced the Powerheart® CRM, a fully automatic external cardioverter monitor-defibrillator for
in-hospital use. For the first time, clinicians were provided a highly accurate bedside monitor that offered continuous monitoring,
instant detection, and immediate treatment of life-threatening arrhythmias, all without human intervention.
The foundation for the advanced technology is the patented RHYTHMx® software algorithm, which offers the unique ability of
filtering noise and artifact from the patient’s ECG signal without compromising its ability to correctly identify abnormal heart rhythms.
With RHYTHMx® technology, the Powerheart monitor defibrillator safely monitors patients while they are conscious, breathing, and
ambulatory. Based on clinical studies and thousands of patient applications worldwide, RHYTHMx technology has been proven
to be highly accurate and reliable in filtering noise and correctly identifying abnormal heart rhythms. With RHYTHMx technology,
Powerheart AEDs extend the benefits of advanced filtering and sophisticated cardiac arrhythmia detection to professional and
first-time responders treating patients who are unresponsive and not breathing or breathing irregularly.
This paper will describe the Powerheart AED and its response to abnormal heart rhythms associated with SCA, such as ventricular
tachycardia (VT), VF, and supraventricular tachycardia (SVT). It will also describe the RHYTHMx technology and clinical results from
studies conducted with the Cardiac Science fully automatic cardioverter monitor defibrillator.

AUTOMATED EXTERNAL DEFIBRILLATORS (AEDS)
AEDs were designed to be widely deployed in the hands of
minimally trained rescuers to reduce critical response time to an
SCA victim. Although AEDs were initially developed in the early
1970s , cost, size, and complexity severely limited their use and it
wasn’t until the mid-1990s when AEDs became smaller, less
expensive, and easier to use. With the advent of these new
generation devices, the AHA began to promote the concept of
public access defibrillation (PAD). This initiative is centered around
making AEDs easily accessible in public places, and recommending
police, fire fighters, emergency medical personnel, and other first
responders be equipped and trained in the use of AEDs.
All AEDs are designed to acquire and analyze the heart’s
electrical activity, or electrocardiogram (ECG, see figure 1). This
information is gathered from a set of adhesive electrodes, or
pads, that are placed on the victim’s bare chest.

Fig. 1: Normal ECG Segment
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If the running average is lower than the VF/VT rate, the rhythm is
considered non-shockable and a shock will not be advised.

The patient’s ECG is assessed by the AED using a software
algorithm that evaluates ECG characteristics (amplitude,
frequency, and slope, as illustrated in figure 2). From the
information gathered by the AED, a decision to advise the
delivery of a shock, or not, is recommended by the device. All
AED manufacturers use proprietary analysis algorithms, which are
extensively tested by the manufacturer. AEDs are Class III, PreMarket Approval (PMA) devices and are regulated by the U.S.
Food and Drug Administration (FDA) and other international
regulatory agencies.

The “shock” or “no shock” decision made by the Powerheart
AED is non-committed. This is a very important safety feature.
Non- committed means that if the patient’s heart rhythm
suddenly reverts back to normal after the device has
determined that the rhythm is shockable, the AED will withhold
the shock and inform the operator via a voice prompt that the
rhythm has changed and a shock is no longer warranted.
In the event of a shockable rhythm, the Powerheart AED will
always attempt synchronization of the shock to the patient’s Rwave for a maximum of 1 second. This automatic
synchronization feature allows the safe delivery of synchronous
shock to a patient exhibiting a life-threatening, high rate
ventricular tachycardia or supraventricular tachycardia, and
reduces the possibility that the electrical shock might induce
ventricular fibrillation. If the Powerheart AED fails to identify
appropriate QRS complexes, the heart rhythm is very likely
ventricular fibrillation and the Powerheart AED will then deliver an
asynchronous defibrillation shock. The Powerheart AED will
deliver asynchronously only if necessary; however, the device will
not delay its advisement of a defibrillation shock if the patient is
exhibiting a shockable rhythm.

Fig. 2: ECG Characteristics

RHYTHMx TECHNOLOGY
The Powerheart AED is powered by the RHYTHMx technology.
This patented software algorithm technology filters ECG signals
for noise rejection, detects the heart’s QRS complexes, calculates
the heart rate, and classifies cardiac rhythms as life-threatening,
“shockable,” or as not life-threatening, “non-shockable,” based
on programmed parameters.
(Note – Heart ECG signals contain wave shapes that are referred
to as P-QRS-T waves. A normal heartbeat contains each of these
wave shapes. Abnormally fast rhythms, in particular ventricular
fibrillation, are chaotic, disorganized rhythms where wave shapes
are absent or indistinguishable.)

POWERHEART AED RHYTHM CLASSIFICATION
If a person is experiencing the symptoms of a sudden cardiac
arrest (not breathing, unconscious, no signs of circulation), by the
time a first responder arrives on the scene, the most common
ECG rhythm the person is exhibiting is most often a rapid and
chaotic lethal arrhythmia called ventricular fibrillation (VF).4 VF is
expressed as the random absence of identifiable QRS complexes
on the ECG (see figure 3). The Powerheart AED considers VF a
shockable rhythm.
Another rhythm that an SCA victim may experience is ventricular
tachycardia (VT, see figure 4). VT is generally characterized by a very
fast, abnormal heartbeat at rates exceeding 150 beats per minute.5

RHYTHMx Algorithm Overview

The patient’s ECG signal is filtered to reduce noise artifacts
and wandering baseline. The rate between two adjacent QRS
complexes is calculated in beats per minute, then six of the last
eight consecutive QRS rates are averaged, and the two outliers
are discarded. If the running heart rate average is greater than the
programmed VF/VT rate, then the rhythm is classified as shockable.
If a shockable rhythm persists, a defibrillation shock is advised.

Fig. 3: Segment of Ventricular Fibrillation (VF)
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There is some confusion and misinformation regarding
shocking patients who exhibit SVT with an AED device. First, it
is important to note that patients experiencing the symptoms
of a sudden cardiac arrest very rarely present in an SVT
rhythm.
In fact, anecdotal evidence suggests that many clinicians and
emergency medical personnel have rarely, if ever, even seen such
a patient. Most SVT patients seen by clinicians are conscious,
breathing, and have a pulse. In these situations, AHA Advanced
Cardiovascular Life Support (ACLS) training instructs that
medications be administered to treat and reverse SVT.

The AHA treatment guidelines for cardiac arrest patients with an
underlying VT rhythm state that this rhythm should be treated
as if it were VF.6 The Powerheart AED classifies VT as a shockable
rhythm, and a shock will be advised when the heart rate exceeds
the programmed VF/VT Rate.
The Powerheart AED provides significant improvement over
current AEDs on the market, because all other AEDs currently
use a single, fixed detection rate to treat VF/VT. The Powerheart
AED is the first AED that allows a medical director to program
detection rates for VF/VT as well as supraventricular tachycardia
(SVT) using Cardiac Science software. By providing the ability to
adjust the VF/VT and SVT rates, a medical director can select
detection rates based on his/her AED program. The detection
rate for VF/VT can be set from 120-240 bpm, with factory default
setting of 160 bpm. When enabled, the SVT rate can be set from
160-300 bpm or No Therapy for SVT, with factory default setting
of No Therapy for SVT.

Some persons, however, may present in an SVT rhythm and
be clinically unstable, meaning that the person is exhibiting
symptoms of a sudden cardiac arrest. In these cases, it is
impossible for a first responder to make any distinctions.
In a clinical setting, or if ACLS-trained emergency medical
technicians (EMT) are on the scene, the physician, nurse, or EMT
may elect to deliver synchronized cardioversion, performed with
a manual defibrillator.8 Manual defibrillators are equipped to
provide a trained clinician the choice of delivering a defibrillation
shock or a synchronized cardioversion shock that is timed with
the patient’s ECG rhythm. This synchronization reduces the
chance that the electrical shock might induce the patient into VF.8
Confusion about SVT treatment usually occurs when a physician
or ACLS-trained EMT is asked how an AED should be used to
treat an SCA patient in SVT. In most cases, they would state that
it is necessary to synchronously cardiovert the patient with a
manual defibrillator. Until the introduction of the Powerheart
AED, this capability was not possible for AEDs. This feature is now
available for the first responder, or lay rescuer.

Fig. 4: Segment of Ventricular Tachycardia (VT)

SUPRAVENTRICULAR TACHYCARDIA (SVT)
The AHA also recommends defibrillation therapy for
supraventricular tachycardia (SVT, see figure 5).7 SVT can be
broadly defined as any rapid heart rhythm originating in the
atrium (the upper chambers of the heart). Many people
experience short periods of SVT and have no symptoms. These
short episodes of SVT are not life-threatening. However, SVT
is of concern when it lasts for extended periods of time and
produces symptoms such as palpitations, light-headedness, and
chest pain. In some severe cases, SVT may also lead to a loss of
consciousness and the risk of sudden cardiac death.

The Powerheart AED has a built-in automatic synchronization
feature. The Powerheart AED will deliver a synchronized
cardioversion shock that is timed with the patient’s ECG rhythm
to convert the person’s rhythm back to normal.

SVT DISCRIMINATION FUNCTION
Powerheart AED includes a patented algorithm feature called
SVT Discrimination Function. The SVT Discrimination Function
examines the unique characteristics (e.g., the morphology
shape, amplitude, duration, etc.) of the waveform and has the
ability to accurately differentiate SVT from VT/VF. With the
SVT Discrimination Function, RHYTHMx technology analyzes
the cardiac arrhythmia in the same manner, except when the
patient’s heart rate falls between the programmed detection rate
and the programmed maximum SVT rate. The maximum SVT
rate is always set higher than the detection rate.

Fig. 5: Segment of Supraventricular Tachycardia (SVT)
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VF was induced using the ICD and the Powerheart cardioverter
monitor defibrillator equipped with RHYTHMx technology was
used as a backup defibrillator should the ICD fail to convert the
induced arrhythmia.

The Powerheart AED differentiates VT/VF from SVT as follows:
•

•

If the average heart rate is between the detection rate and
the maximum SVT rate, therapy is advised only if the rhythm
is classified as shockable (i.e., the QRS complex begins to
widen). For example, the detection rate on the Powerheart
AED is programmed at 180 bpm, and the SVT rate is
programmed at 200 bpm. If the SVT occurs at 187 bpm, the
rhythm will be classified as non-shockable.

The RHYTHMx technology was tested in 54 patients who were
70 ± 12 years old with a left ventricular ejection fraction (LVEF) of
31 ± 10 percent. A total of 108 VF inductions (mean cycle length
207 ms) were performed in 54 patients. One episode out of 108
episodes was not detected by the Powerheart, resulting in a
sensitivity of 99.1 percent. Twenty shocks were delivered by the
Powerheart, with all shocks administered effective in treating VF.

If the average heart rate is greater than the maximum SVT
rate, therapy is always advised. Thus, if a rhythm occurs at a
rate higher than the maximum SVT rate setting, a shock is
always advised.

SVT DISCRIMINATION ALGORITHM PERFORMANCE
The SVT Discrimination Function algorithm has three features
(modulation domain function, waveform factor analysis, and
signal variability analysis), and is used in the Powerheart AED to
differentiate SVT from VT or VF based on a pre-programmed SVT
rate zone. The Powerheart AED will withhold recommendation of
therapy delivery in response to tachycardia that is recognized as
SVT within this zone and recommend therapy for faster
tachyarrhythmia rates.

POWERHEART AED CLASSIFICATION OF
ASYSTOLE, FINE VF, AND ARTIFACT

The SVT Discrimination Function algorithm was tested in 100
patients during routine diagnostic electrophysiology (EP) studies.
Clinical SVT was induced in 50 patients during the study; the
Powerheart was programmed with a detection rate that would
result in this tachyarrhythmia falling within the SVT rate zone. For
instances where clinical SVT could not be induced, atrial bipolar
pacing was used to mimic sinus tachycardia. Consequently, the
events studied consisted of clinical supraventricular arrhythmias
as well as paced rhythms.

Asystole is defined as cardiac standstill and the heart has no
electrical activity. The Powerheart AED classifies a rhythm as
asystole if the ECG signal amplitude is less than 0.08 mV. According
to AHA guidelines, the Powerheart AED classifies asystole as a nonshockable rhythm.
The Powerheart AED classifies fine ventricular fibrillation as a
shockable rhythm except when the device is in a continuous
monitoring mode, and the heart rhythm is preceded by a
non-shockable rhythm. However, in most cases, fine VF is the
deterioration of the ECG amplitude of a VF rhythm with an ECG
amplitude of less than 0.9 mV with no obvious baseline and an
irregular heart rate.

RESULTS
Overall, the SVT Discrimination Function demonstrated a
sensitivity of 100 percent and a specificity of 95.6 percent.

When an ECG signal becomes saturated, that is, the signal
exceeds preset frequency and amplitude thresholds, it is
classified as artifact by the Powerheart AED. Artifact is considered
an unusable ECG signal, and is automatically rejected for analysis.
This rejection capability helps prevent over-sensing and false
detections.

A total of 64 clinical SVT events and 83 paced events were studied.
The events studied had rates that fell within the SVT discrimination
zone mentioned previously. Each event (whether clinical or paced)
received a score based on the interpretation of rhythm in question
by the SVT DF algorithm. If the RHYTHMx technology diagnosed
a clinically non-shockable rhythm as shockable, the event was
classified as a false positive (FP), otherwise, the event was classified
as a true negative (TN). There were a total of 6 FP events and 131
TN events. Out of a total of 137 events (with rates falling in the SVT
discrimination zone), 6 events were incorrectly classified by the
RHYTHMx technology as shockable events, resulting in specificity
of 95.6 percent. Specificity is defined as the ratio of FPs to the
sum of FPs and TNs, and is a measure of the SVT Discrimination
Function algorithm’s strength in discriminating shockable from
non-shockable rhythms.

CLINICAL RESULTS WITH RHYTHMx TECHNOLOGY
Clinical results with the RHYTHMx technology demonstrated 100
percent sensitivity (correct identification of shockable rhythms)
and 99.4 percent specificity (correct identification of nonshockable rhythms).9,10 Below is a summary of these results.
ARRHYTHMIA DETECTION PERFORMANCE
The objective of the study was to assess the performance of
the RHYTHMx technology in patients undergoing placement of
implantable cardioverter defibrillators (ICDs).
5

there were no false positive (FP) detections in this patient group.
The remaining 45 patients achieved a mean peak heart rate of
136 bpm (range = 120-186 bpm). There were 3 FP tachycardia
detections (Specificity 93.3 percent). The first FP episode occurred
in a female at a heart rate of 124 bpm; this patient had a small
thoracic area that required the electrode to be placed over breast
tissue, which resulted in non-contact areas under the sternum
pad. The second FP episode occurred in a 32-year-old female at a
peak heart rate of 186 bpm when pad detachment occurred
secondary to excessive perspiration and body motion. The third
FP episode occurred in an obese female at a heart rate of 122
bpm in the setting of low frequency signal that was felt secondary
to breast motion. Heart rate was accurately detected in all
patients throughout exercise (sensitivity 100 percent). The
RHYTHMx technology demonstrated accurate monitoring and was
reliable in detecting motion noise even in the worst-case scenario
with monitoring of ambulatory patients during exercise.

ARTIFACT REJECTION ROBUSTNESS
The performance of RHYTHMx technology was assessed in
ambulatory patients in a worst-case scenario. Accordingly, 50
participants of a cardiac rehabilitation program were attached
to the Powerheart during strenuous exercise. The goal was to
allow patients to exercise on a treadmill while attached to a
Powerheart and reach heart rates within the supraventricular
tachycardia/ ventricular tachycardia (SVT/VT) zone to assess
discrimination capability, as well as artifact (noise) rejection.
The Powerheart was programmed to detect any rate greater
than 120 bpm as VT, and discriminate SVT from VT with rates up
to 200 bpm. Patients were allowed to exercise until limited by
symptoms. Self-adhesive defibrillation electrodes were placed on
the patient’s chest in a sternum-to-apex configuration that was
also used as the sensing channel.
Five patients receiving beta-blockers did not achieve a heart
rate greater than 120 bpm and were excluded from analysis;

SUMMARY
RHYTHMx represents a considerable leap forward in the science and usability of AEDs in the hands of professional and lay responders
alike. This technology led to the U.S. FDA granting clearance to Cardiac Science for new indications for use which eliminate the need
for a rescuer to determine if the cardiac arrest victim has a pulse prior to attaching the defibrillator device. In addition, the Powerheart
AED is cleared for continuous monitoring of a conscious victim’s heart rhythm after they have been revived, thereby protecting the
victim against the reoccurrence of a post-resuscitation life-threatening arrhythmia, until they can be admitted to a hospital.
In addition to the patented Rescue Ready® features found in its predecessor device, the Survivalink® AED, such as one-button
operation, pre-connected disposable pads, automatic shock delivery, electrode and battery self-tests, and escalating variable lowenergy biphasic defibrillation technology, new capabilities further distinguish Powerheart AEDs from its competition. The Powerheart
AED is the only AED that differentiates between shockable life-threatening ventricular arrhythmias (VT/VF) and other non-shockable
cardiac arrhythmias events such as supraventricular tachyarrhythmias (SVT) and allows for synchronized shock when possible, by
automatically synchronizing shock delivery with the patient’s electrocardiogram R-wave.
RHYTHMx technology in each Powerheart AED continuously analyzes a victim’s heart rhythm after charging and CPR. During these
periods of the rescue, the RHYTHMx technology can detect a change in rhythm after a shock decision. Upon detecting a change
in heart rhythm, the armed Powerheart AED will automatically disarm and inform the rescuer of a change in heart rhythm. The
Powerheart AED then immediately performs a complete reanalysis of the victim’s heart rhythm and proceeds with rescue protocols
according to AHA/ECR Guidelines.
In addition, post-resuscitation monitoring of the victim’s heart rhythm allows the Powerheart AED to quickly detect the reoccurrence of a
life-threatening arrhythmia after each CPR session (1-shock protocol). If cardiac arrest recurs, the device will charge automatically and
advise the operator to deliver a defibrillation shock. Powerheart AED also facilitates easy medical oversight. VF/VT and SVT detection
criteria and biphasic defibrillation variable energy settings are programmable by qualified medical personnel via Cardiac Science’s
proprietary MDLink® or AED Manager software.
Once an in-hospital cardiac monitoring algorithm, RHYTHMx technology now helps make Powerheart AEDs highly accurate in the
detection and treatment of patients suffering life-threatening abnormal heart rhythms. With over 600,000 Powerheart AEDs
worldwide, this cardiac rhythm technology continues to be refined for improved detection of life-threatening rhythms.

6

REFERENCES
1. American College of Emergency Physicians / American Heart
Association, The Textbook of Emergency Cardiovascular Care
and CPR, (2009), JM. Field, et. al., Sudden Cardiac Death:
Epidemiology, Pathophysiology, and Future Directions; pp 1314
2. Benjamin EJ, et. al.. Heart Disease and Stroke
Statistics—2018 Update. Circulation, 137 (2018): e67e492.
3. Link, et. al.. Guidelines 2010 for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care,
Circulation 2010; 122: (Part 6): S706
4. Link, et. al.. Guidelines 2010 for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care,
Circulation 2010; 122: (Part 6): S706-707

6. Link, et. al.. Guidelines 2015 for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care,
Circulation. 2015;132 [suppl 2]:S444–S464.
7. Link, et. al.. Guidelines 2010 for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care,
Circulation 2010; 122: (Part 6): S711-712
8. Link, et. al.. Guidelines 2010 for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care,
Circulation 2010; 122: (Part 8): S750-753
9. Data on file
10. Mattioni TA, et al., Initial Clinical Experience with a Fully
Automatic In-Hospital External Cardioverter Defibrillator,
PACE, 1999;22:1648-1655

5. Cummins RO, ed. Guidelines 2000 for Cardiopulmonary
Resuscitation and Emergency Cardiovascular Care,
Circulation 2000; 102 (Suppl I): I-112-128

Cardiac Science Corporation • N7 W22025 Johnson Drive, Suite 100, Waukesha, WI 53186 USA, www.cardiacscience.com
Orders and Customer Care • 262.953.3500 • US toll-free 800.426.0337 • Fax: 262.953.3499 • care@cardiacscience.com
Technical Support • 262.953.3500 • US toll-free 800.426.0337 • Fax: 262.798.5236 • techsupport@cardiacscience.com
United Kingdom • +44.161.926.0000 •www.cardiacscience.co.uk
France • +33.4.42.12.37.91 • www.cardiacscience.fr
Benelux • +3254323234
Italy • +39.0523.1901052 • www.cardiacscience.it
Germany • +49.174.971.6092 • www.cardiacscience.de
Iberia • +39.0523.1901052 •www.cardiacscience.es
© 2019 Cardiac Science Corporation. All rights reserved.
Cardiac Science,“At the Heart of Saving Lives,”the shielded heart logo, Intellisense, Powerheart, RHYTHMx, and STAR are trademarks of Cardiac Science Corporation.
MKT-04790-01rB

