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Introduction 

Mobile cardiac outpatient telemetry is a small device that is connected to wires that are attached 
to the chest. It sends information to a distant doctor’s office when an uneven heart rhythm is 
detected. It is considered an alternative to other heart monitors. There is not enough 
information from studies to be certain that this type of device works as well as other heart 
monitors in reducing heart problems and death. The use of this device is not yet proven. 

 

Note: The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The 
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for 
providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can 
be a place where medical care is given, like a hospital, clinic, or lab. This policy informs them about when a 
service may be covered. 
 

Policy Coverage Criteria  

 

Note: There are many cardiac rhythm ambulatory monitoring devices available. Many of these 
devices are discussed briefly in this policy for informational purposes only. For the 
purposes of this policy, the scope is on the mobile cardiac outpatient telemetry alone. 
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Procedure Investigational 
Outpatient cardiac 
telemetry (aka, mobile 
cardiac outpatient 
telemetry [MCOT]) 

The use of outpatient cardiac telemetry (also known as mobile 
cardiac outpatient telemetry) as a diagnostic alternative to 
ambulatory event monitors is considered investigational (eg, 
CardioNet, LifeStar, ZioAT).  
 
Note: (See MCOT in Table 1 for more information) 

 

Coding  

 

Code Description 
CPT 
93228 External mobile cardiovascular telemetry with electrocardiographic recording, 

concurrent computerized real-time data analysis and greater than 24 hours of 
accessible ECG data storage (retrievable with query) with ECG triggered and patient 
selected events transmitted to a remote attended surveillance center for up to 30 days; 
review and interpretation with report by a physician or other qualified health care 
professional 

93229 External mobile cardiovascular telemetry with electrocardiographic recording, 
concurrent computerized real time data analysis and greater than 24 hours of 
accessible ECG data storage (retrievable with query) with ECG triggered and patient 
selected events transmitted to a remote attended surveillance center for up to 30 days; 
technical support for connection and patient instructions for use, attended 
surveillance, analysis and transmission of daily and emergent data reports as 
prescribed by a physician or other qualified health care professional 

Note:  CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). HCPCS 
codes, descriptions and materials are copyrighted by Centers for Medicare Services (CMS). 

 

Related Information  

 

Using mobile cardiac outpatient telemetry as a diagnostic alternative to ambulatory event 
monitors (AEMs) in patients who experience infrequent symptoms (less frequently than every 48 
hours) suggestive of cardiac arrhythmias (ie, palpitations, dizziness, presyncope, syncope) is 
unproven.  
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Evidence Review  

 

Description 

Various devices are available for outpatient cardiac rhythm monitoring. These devices differ in 
the types of monitoring leads used, the duration and continuity of monitoring, the ability to 
detect arrhythmias without patient intervention, and the mechanism of delivering the 
information from patient to clinician. These devices may be used to evaluate symptoms 
suggestive of arrhythmias (eg, syncope, palpitations), and may be used to detect atrial 
fibrillation (AF) in patients who have undergone cardiac ablation of AF or who have a history of 
cryptogenic stroke. 

 

Background  

Cardiac Arrhythmias 

Cardiac monitoring is routinely used in the inpatient setting to detect acute changes in heart 
rate or rhythm that may need urgent response. For some conditions, a more prolonged period 
of monitoring in the ambulatory setting is needed to detect heart rate or rhythm abnormalities 
that may occur infrequently. These cases may include the diagnosis of arrhythmias in patients 
with signs and symptoms suggestive of arrhythmias as well as the evaluation of paroxysmal AF. 

Cardiac arrhythmias may be suspected because of symptoms suggestive of arrhythmias, 
including palpitations, dizziness, or syncope or presyncope, or because of abnormal heart rate or 
rhythm noted on exam. A full discussion of the differential diagnosis and evaluation of each of 
these symptoms is beyond the scope of this policy, but some general principles on the use of 
ambulatory monitoring are discussed. 

Arrhythmias are an important potential cause of syncope or near syncope, which in some cases 
may be described as dizziness. An electrocardiogram (ECG) is generally indicated whenever 
there is suspicion of a cardiac cause of syncope. Some arrhythmic causes will be apparent on 
ECG. However, for patients in whom an ECG is not diagnostic, longer monitoring may be 
indicated. The 2009 joint guidelines from the European Society of Cardiology and 3 other 
medical specialty societies suggested that, in individuals with clinical or ECG features suggesting 
an arrhythmic syncope, ECG monitoring is indicated; the guidelines also stated that the 
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“duration (and technology) of monitoring should be selected according to the risk and the 
predicted recurrence rate of syncope.”1 Similarly, guidelines from the National Institute for 
Health and Care Excellence (2014) on the evaluation of transient loss of consciousness, have 
recommended the use of an ambulatory ECG in individuals with a suspected arrhythmic cause of 
syncope. The type and duration of monitoring recommended is based on the individual’s 
history, particularly the frequency of transient loss of consciousness.2 The Holter monitor is 
recommended if transient loss of consciousness occurs several times a week. If the frequency of 
transient loss of consciousness is every one to two weeks, an external event recorder is 
recommended; and if the frequency is less than once every two weeks, an implantable event 
recorder is recommended. 

Similar to syncope, the evaluation and management of palpitations is patient-specific. In cases 
where the initial history, examination, and ECG findings are suggestive of an arrhythmia, some 
form of ambulatory ECG monitoring is indicated. A position paper from the European Heart 
Rhythm Association (2011) indicated that, for individuals with palpitations of unknown origin 
who have clinical features suggestive of arrhythmia, referral for specialized evaluation with 
consideration for ambulatory ECG monitoring is indicated.3 

 

Atrial Fibrillation Detection 

AF is the most common arrhythmia in adults. It may be asymptomatic or be associated with a 
broad range of symptoms, including lightheadedness, palpitations, dyspnea, and a variety of 
more nonspecific symptoms (eg, fatigue, malaise). It is classified as paroxysmal, persistent, or 
permanent based on symptom duration. Diagnosed AF may be treated with antiarrhythmic 
medications with the goal of rate or rhythm control. Other treatments include direct 
cardioversion, catheter-based radiofrequency- or cryo-energy-based ablation, or one of several 
surgical techniques, depending on the patient’s comorbidities and associated symptoms. 

Stroke in AF occurs primarily as a result of thromboembolism from the left atrium. The lack of 
atrial contractions in AF leads to blood stasis in the left atrium, and this low flow state increases 
the risk of thrombosis. The area of the left atrium with the lowest blood flow in AF, and therefore 
the highest risk of thrombosis, is the left atrial appendage. Multiple clinical trials have 
demonstrated that anticoagulation reduces the ischemic stroke risk in patients at moderate- or 
high-risk of thromboembolic events. Oral anticoagulation in patients with AF reduces the risk of 
subsequent stroke and is recommended by the American Heart Association, American College 
of Cardiology, and the Heart Rhythm Society (2014) joint guidelines on patients with a history of 
stroke or transient ischemic attack.4 
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Ambulatory ECG monitoring may play a role in several situations in the detection of AF. In 
patients who have undergone ablative treatment for AF, if ongoing AF can be excluded with 
reasonable certainty, including paroxysmal AF which may not be apparent on ECG during an 
office visit, anticoagulation therapy could potentially be stopped. In some cases where 
identifying paroxysmal AF is associated with potential changes in management, longer term 
monitoring may be considered. There are well-defined management changes that occur in 
patients with AF. However, until relatively recently the specific role of long-term (ie, >48 hours) 
monitoring in AF was not well-described. 

Patients with cryptogenic stroke are often monitored for the presence of AF because AF is 
estimated to be the cause of cryptogenic stroke in more than 10% of patients, and AF increases 
the risk of stroke.5,6 Paroxysmal AF confers an elevated risk of stroke, just as persistent and 
permanent as AF does. In individuals with a high risk of stroke, particularly those with a history 
of ischemic stroke that is unexplained by other causes, prolonged monitoring to identify 
paroxysmal AF has been investigated. 

 

Cardiac Rhythm Ambulatory Monitoring Devices 

Ambulatory cardiac monitoring with a variety of devices permits the evaluation of cardiac 
electrical activity over time, in contrast to a static ECG, which only permits the detection of 
abnormalities in cardiac electrical activity at a single point in time. 

A Holter monitor is worn continuously and records cardiac electrical output continuously 
throughout the recording period. Holter monitors are capable of recording activity for 24 to 72 
hours. Traditionally, most Holter monitors have three channels based on three ECG leads. 
However, some currently available Holter monitors have up to 12 channels. Holter monitors are 
an accepted intervention in a variety of settings where a short period (24-48 hours) of 
comprehensive cardiac rhythm assessment is needed (eg, suspected arrhythmias when 
symptoms [syncope, palpitations] are occurring daily). These devices are not the focus of this 
policy. 

Various classes of devices are available for situations where longer monitoring than can be 
obtained with a traditional Holter monitor is needed. Because there may be many devices within 
each category, a comprehensive description of each is beyond our scope. Devices vary in how 
data are transmitted to the location where the ECG output is interpreted. Data may be 
transmitted via cellular phone or landline, or by direct download from the device after its return 
to the monitoring center. The device classes are described in Table 1. 
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Note: There are many cardiac rhythm ambulatory monitoring devices available. Many of these 
devices are discussed briefly in this policy for informational purposes only. For the 
purposes of this policy, the scope is on the mobile cardiac outpatient telemetry alone. 

 

Table 1. Ambulatory Cardiac Rhythm Monitoring Devices 

Device Class Description Device Examples 
Noncontinuous 
devices with memory 
(event recorder) 

Devices not worn continuously but rather 
activated by patient and applied to skin in the 
precordial area when symptoms develop 

Zio® Event Card (iRhythm 
Technologies) 

REKA E100™ (REKA Health) 

Continuous recording 
devices with longer 
recording periods 

Devices continuously worn and continuously 
record via ≥1 cardiac leads and store data 
longer than traditional Holter (14 d) 

Zio® Patch system and ZIO ECG 
Utilization Service (ZEUS) System 
(iRhythm Technologies) 

External memory loop 
devices (patient- or 
autotriggered) 

Devices continuously worn and store a single 
channel of ECG data in a refreshed memory. 
When the device is activated, the ECG is then 
recorded from the memory loop for the 
preceding 30-90 seconds and for next 60 
seconds or so. Devices may be activated by a 
patient when symptoms occur (patient-
triggered) or by an automated algorithm when 
changes suggestive of an arrhythmia are 
detected (autotriggered). 

Patient-triggered: Explorer™ Looping 
Monitor (LifeWatch Services) 

Autotriggered: LifeStar AF Express™ 
Auto-Detect Looping Monitor 
(LifeWatch Services) 

Autotriggered or patient-triggered: 
King of Hearts Express® AF (Card 
Guard Scientific Survival) 

Implantable memory 
loop devices (patient- 
or autotriggered) 

Devices similar in design to external memory 
loop devices but implanted under the skin in 
the precordial region 

Autotriggered or patient-triggered: 
Reveal® XT ICM (Medtronic) and 
Confirm Rx Insertable™ Cardiac 
Monitor (Abbott) 

Autotriggered: BioMonitor, Biotronik) 

*Mobile cardiac 
outpatient 
telemetry 

Continuously recording or autotriggered 
memory loop devices that transmit data to a 
central recording station with real-time 
monitoring and analysis  

CardioNet MCOT (BioTelemetry) 

LifeStar Mobile Cardiac Telemetry 
(LifeWatch Services) 

Zio AT(iRhythm) 

ECG: electrocardiogram. 

 

There are also devices that combine features of multiple classes. For example, the LifeStar ACT 
Ex Holter (LifeWatch Services) is a 3-channel Holter monitor, but is converted to a mobile cardiac 
telemetry system if a diagnosis is inconclusive after 24 to 48 hours of monitoring. The 
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BodyGuardian® Heart Remote Monitoring System (Preventice Services) is an external 
autotriggered memory loop device that can be converted to a real-time monitoring system. The 
eCardio Verité™ system (eCardio) can switch between a patient-activated event monitor and a 
continuous telemetry monitor. The Spiderflash-T (LivaNova) is an example of an external 
autotriggered or patient-triggered loop recorder, but, like the Zio® Patch, can record 2 channels 
for 14 to 40 days. 

 

Summary of Evidence for Mobile Cardiac Outpatient Telemetry 

This policy addresses whether the addition of real-time mobile cardiac outpatient telemetry 
(MCOT) to ambulatory cardiac monitoring is associated with improved outcomes. Two factors 
must be addressed in evaluating MCOT: (1) the inherent detection capability of the monitoring 
devices and (2) whether the real-time transmission and interpretation of data confers an 
incremental health benefit. The proposed addition of real-time monitoring suggests that there 
may be a subset of individuals who require immediate intervention when an arrhythmia is 
detected. Because it is not clear which patients comprise that subset, or whether identification of 
those patients in the outpatient setting leads to improved outcomes (eg, reduced risks of 
sudden cardiac death), the evaluation of the second factor requires studies that directly assess 
outcomes, not just arrhythmia detection rates.  

One RCT by Rothman et al (2007) compared MCOT with standard event monitors.80 This trial 
involved 305 patients randomized to the LOOP recorder or to MCOT (CardioNet) and monitored 
for up to 30 days. Patients were recruited from 17 centers. Investigators and patients were not 
blinded to randomization assignment. Monitor strips and diagnoses were reviewed by an 
electrophysiologist blinded to the monitoring device assignment. Most patients in the LOOP 
recorder group had a patient-triggered event monitor. Only a subset of patients (n=50) had 
autotrigger devices, thus precluding comparison of MCOT and autotrigger devices. Analyses 
were conducted on patients completing at least 25 days of monitoring. The primary end point 
was either confirmation or exclusion of arrhythmic cause of the patient’s symptoms. Arrhythmias 
were classified as either clinically significant or clinically insignificant. The diagnostic endpoint 
(confirmation or exclusion of arrhythmic cause of symptoms) was significantly different between 
the 2 groups. The difference in rates was primarily due to detection of asymptomatic (not 
associated with simultaneous symptoms) arrhythmias in the MCOT group, symptoms consisting 
of rapid AF and/or flutter (15 patients vs. 1 patient), and ventricular tachycardia defined as more 
than 3 beats and rate greater than 100 (14 patients vs. 2 patients). These differences were 
thought to be clinically significant rhythm disturbances and the likely causes of the patients’ 
symptoms. In this trial, median time to diagnosis in the total study population was seven days in 
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the MCOT group and nine days in the LOOP group. The trialists did not comment on the clinical 
impact (changes in management) of these findings in patients for whom the rhythm disturbance 
did not occur simultaneously with symptoms.  

Derkac et al (2017) retrospectively reviewed the BioTelemetry database of patients receiving 
ambulatory ECG monitoring, selecting patients prescribed MCOT (n=69,977) and patients 
prescribed AT-LER, an autotrigger looping event recorder (n=8513).81 Patients were diagnosed 
with palpitations, syncope and collapse, AF, tachycardia, and/or TIA. Patients given the MCOT 
were monitored for an average of 20 days and patients given the AT-LER were monitored an 
average of 27 days. The diagnostic yield using MCOT was significantly higher than that using 
AT-LER for several events: 128% higher for AF, 54% higher for bradycardia, 17% higher for 
ventricular pause, 80% higher for SVT, and 222% higher for ventricular tachycardia. Mean time 
to diagnosis for each asymptomatic arrhythmia was shorter for patients monitored by MCOT 
than by AT-LER. There was no discussion of management changes or health outcomes based on 
monitoring results. 

Kadish et al (2010) evaluated the frequency with which events transmitted by MCOT represented 
emergent arrhythmias, thereby indirectly assessing the clinical utility of real-time outpatient 
monitoring.82 Medical records from 26,438 patients who had undergone MCOT during a 9-
month period from a single service provider were retrospectively examined. During a mean 
monitoring period of 21 days, 21% (5,459) had an arrhythmic event requiring physician 
notification. Of these, 1% (260) had an event that could be considered potentially emergent. 
These potentially emergent events included 120 patients with wide-complex tachycardia, 100 
patients with sinus pauses 6 seconds or longer, and 42 with sustained bradycardia at less than 
30 beats per minute. 

A number of uncontrolled case series have reported on arrhythmia detection rates of MCOT.83-86 
One study (Joshi et al [2005]) described the outcomes of a consecutive case series of 100 
patients.83  Included patients had the following symptoms: palpitations (47%), dizziness (24%), or 
syncope (19%). Patients being evaluated for the efficacy of drug treatment (25%) were also 
included. Clinically significant arrhythmias were detected in 51% of the patients, but half of 
these patients were asymptomatic. The authors commented that the automatic detection 
resulted in an increased diagnostic yield, but there was no discussion of its unique features (ie, 
the real-time analysis, transmission, and notification of arrhythmia). 

In the largest study evaluating the diagnostic yield of MCOT for AF, Favilla et al (2015) evaluated 
a retrospective cohort of 227 patients with cryptogenic stroke or TIA who underwent 28 days of 
monitoring with MCOT.87 AF was detected in 14% (31/227) of patients, of whom 3 reported 
symptoms at the time of AF. Oral anticoagulation was initiated in 26 (84%) patients diagnosed 
with AF. Of the remaining 5 (16%) not on anticoagulation therapy, 1 had a prior history of 
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gastrointestinal bleeding, 3 were unwilling to accept the risk of bleeding related to the use of 
anticoagulants, and 1 failed to follow up. 

Miller et al (2013) retrospectively analyzed paroxysmal AF detection rates among 156 patients 
evaluated with MCOT within 6 months of a cryptogenic stroke or TIA.33Over a median 21-day 
period of MCOT monitoring (range, 1-30 days), AF was detected in 17.3% of patients. Mean time 
to first occurrence of AF was 9 days (range, 1-21 days). 

Tayal et al (2008) retrospectively analyzed patients with cryptogenic stroke who had not been 
diagnosed with AF by standard monitoring.86 In this study, 13 (23%) of 56 patients with 
cryptogenic stroke had AF detected by MCOT. Twenty-seven asymptomatic AF episodes were 
detected in the 13 patients, and 23 of them were less than 30 seconds in duration. In contrast, 
Kalani et al (2015) reported a diagnostic yield for AF of 4.7% (95% CI, 1.5% to 11.9%) in a series 
of 85 patients with cryptogenic stroke.88 In this series, 82.4% of patients had completed 
transesophageal echocardiography, cardiac magnetic resonance imaging (cMRI), or both, with 
negative results. Three devices were used and described as MCOT devices: 34% received LifeStar 
ACT ambulatory cardiac telemetry, 41% received the LifeStar AF Express autodetect looping 
monitor, and 25% received the Cardiomedix cardiac event monitor. While the authors reported 
that there was a system in place to transmit the data for review, it is unclear whether data were 
sent in “real-time.” 

Narasimha et al (2018) published results of a study in which 33 patients wore both an external 
loop recorder (ELR) and a Kardia monitor to screen for AF during a period of 14 to 30 
days.89 Patients were 18 years or older, had palpitations less often than daily but more 
frequently than several times per month, and prior nondiagnostic ECGs. Exclusion criteria 
included myocardial infarction within the last three months, history of ventricular 
tachycardia/fibrillation, unstable angina, and syncope. Study personnel viewed the Kardia 
monitor recordings once daily and a physician was contacted if a serious or sustained 
arrhythmia was detected. Patients were also monitored by the ELR company, which notified a 
physician on call when necessary. All 33 patients had a diagnosis using the Kardia monitor and 
24 patients received a diagnosis using the ELR (p=0.001). 

Dorr et al (2019) compared the diagnostic accuracy of a smartwatch system with cardiologists' 
interpretation of an ECG in the diagnostic accuracy to detect AF.90 The smartwatch system uses 
an algorithm to enable rhythm analysis of the photoplethysmographic signals. The population 
consisted of 508 hospitalized patients who had interpretable ECG and photoplethysmographic 
recordings. The photoplethysmographic algorithm compared with the cardiologists' diagnoses 
had a sensitivity of 94% and a specificity of 98%. A limitation of the study was that many of the 
recordings were excluded due to insufficient signal quality (148 of 672). The investigators 
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concluded that detection of AF is feasible with a smartwatch, though signal quality issues need 
to be resolved and a broader population needs to be tested. 

The available evidence suggests that MCOT is likely to be at least as good at detecting 
arrhythmias as ambulatory event monitoring. Compared with ambulatory event monitoring, 
MCOT is associated with the theoretical advantage of real-time monitoring, permitting for 
emergent intervention for potentially life-threatening arrhythmias. One study reported that 1% 
of arrhythmic events detected on MCOT during a mean monitoring period of 21 days per 
patient could  be considered potentially emergent. However, no studies were identified that 
addressed whether the use of MCOT is associated with differences in the management of or 
outcomes after these potentially emergent events. The addition of real-time monitoring to 
outpatient ambulatory monitoring is considered an enhancement to existing technology. 
Currently, the evidence does not demonstrate a clinically significant incremental benefit for 
MCOT. 

For individuals who have signs and/or symptoms suggestive of arrhythmia who receive 
outpatient cardiac telemetry, the evidence includes an RCT and nonrandomized studies 
evaluating rates of arrhythmia detection using outpatient cardiac telemetry. Relevant outcomes 
are overall survival and morbid events. The available evidence has suggested that outpatient 
cardiac telemetry is at least as good at detecting arrhythmias as ambulatory event monitoring. 
However, studies have not evaluated whether the real-time monitoring feature of outpatient 
cardiac telemetry leads to reduced cardiac events and mortality. The evidence is insufficient to 
determine that the technology results in an improvement in the net health outcome. Therefore 
the use of this device is considered investigational. 

 

Ongoing and Unpublished Clinical Trials 

Some currently ongoing trials that might influence this review are listed in Table 2. 

 

Table 2. Summary of Key Trials 

NCT No. Trial Name Planned 
Enrollment 

Completion 
Date 

Ongoing 
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NCT No. Trial Name Planned 
Enrollment 

Completion 
Date 

NCT04556240 RECORD-VP: Real-time Evaluation of Cardiac 
Outpatient Recording Device with VitalPatch 
RTM 

500 Nov 2020 
(recruiting) 

Unpublished 
NCT04754204 Mobile Cardiac Telemetry and Advanced 

Multi-Parameter Monitoring in Patients 
585 Dec  2021 

completed 

 

Clinical Input Received from Physician Specialty Societies and Academic 
Medical Centers 

While the various physician specialty societies and academic medical centers may collaborate 
with and make recommendations during this process, through the provision of appropriate 
reviewers, input received does not represent an endorsement or position statement by the 
physician specialty societies or academic medical centers, unless otherwise noted. 

 

2014 Input 

In response to requests, input was received from three physician specialty societies and four 
academic medical centers (three reviews) while this policy was under review in 2014. Input was 
obtained to provide information on mobile cardiac outpatient telemetry and new devices. There 
was no consensus whether mobile cardiac outpatient telemetry is medically necessary. While 
reviewers agreed that mobile cardiac outpatient telemetry is comparable to event monitors for 
arrhythmia detection, they did not agree on whether the real-time monitoring provides 
incremental benefit over external event monitors or is associated with improved health 
outcomes compared with external event monitors. There was consensus on the medical 
necessity of externally worn event monitors with longer continuous recording periods as an 
alternative to Holter monitors or event monitors. For implantable memory loop devices that are 
smaller than older-generation devices, there was consensus that these devices improve the 
likelihood of obtaining clinically useful information due to improved ease of use, but there was 
no consensus that such devices improve clinical outcomes and are medically necessary. 

 

https://clinicaltrials.gov/ct2/show/NCT04556240?term=NCT04556240&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04754204?term=NCT04754204&draw=2&rank=1
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Practice Guidelines and Position Statements 

Guidelines or position statements will be considered for inclusion if they were issued by, or 
jointly by, a U.S. professional society, an international society with U.S. representation, or 
National Institute for Health and Care Excellence (NICE). Priority will be given to guidelines that 
are informed by a systematic review, include strength of evidence ratings, and include a 
description of management of conflict of interest. 

 

International Society for Holter and Noninvasive Electrocardiology/Heart 
Rhythm Society 

The International Society for Holter and Noninvasive Electrocardiology and the Heart Rhythm 
Society (HRS; 2017) issued a consensus statement on ambulatory electrocardiogram and 
external monitoring and telemetry.91 Below is a summary from the consensus statement, 
detailing advantages and limitations of ambulatory electrocardiogram techniques (see Table 3). 

 

Table 3. Advantages and Limitations of Ambulatory ECG Techniques, 
International Society for Holter and Noninvasive Electrocardiology/HRS 

ECG Monitoring 
Technique 

Advantages Limitations 

Holter monitoring • Records and documents continuous 3- 
to 32-lead ECG signal simultaneously 
with biologic signals during normal 
daily activities 

• Physicians familiar with analysis 
software and scanning services 

• Frequent noncompliance with 
symptom logs and event markers 

• Frequent electrode detachments 
• Signal quality issues due to skin 

adherence, tangled wires, dermatitis 
• Absence of real-time data analysis 
• Poor patient acceptance of 

electrodes 
Patch ECG monitors • Long-term recording of ≥14 days 

• Excellent patient acceptance 
• Limited ECG from closely spaced 

electrodes, lacking localization of 
arrhythmia origin 

• Inconsistent ECG quality due to body 
type variations 

External loop recorders • Records only selected ECG segments 
marked as events either automatically 
or manually by patient 

• Single-lead ECG, lacking localization 
of arrhythmia origin 

• Cannot continuously document 
cardiac rhythm 
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ECG Monitoring 
Technique 

Advantages Limitations 

• Immediate alarm generation on event 
detection 

• Requires patient to wear electrodes 
continuously 

Event recorders • Records only selected ECG segments 
after an event is detected by patient 

• Immediate alarm generation at event 
detected by patient 

• Well-tolerated by patient 

• Single-lead ECG, lacking localization 
of arrhythmia origin 

• Cannot continuously document 
cardiac rhythm 

• Diagnostic yield dependent on 
patient ability to recognize correct 
symptom 

Mobile cardiac telemetry • Multilead, so higher sensitivity and 
specificity of arrhythmia detection 

• Streams data continuously; can be 
programmed to autodetect and 
autosend events at prescribed time 
intervals 

• Immediate alarm generation on event 
without patient interaction 

• Long-term patient acceptance is 
reduced due to requirement of daily 
electrode changes 

ECG: electrocardiogram; HRS: Heart Rhythm Society. 

 

American Heart Association, American College of Cardiology, and Heart 
Rhythm Society 

The American College of Cardiology, the American Heart Association, and HRS (2019) updated 
guidelines initially issued in 20144 on the management of patients with atrial fibrillation (AF).92 
These guidelines recommended the use of Holter or event monitoring if the diagnosis of the 
type of arrhythmia is in question, or as a means of evaluating rate control. 

The same associations (2017) collaborated on guidelines on the evaluation and management of 
patients with syncope93, and patients with ventricular arrhythmias94. Cardiac monitoring 
recommendations are summarized below in Tables 4 and 5. 

 

Table 4. Cardiac Monitoring Recommendations, AHA/ACC/HRS 

Recommendation CORa LOEb 
Choice of a specific cardiac monitor should be determined on the basis of frequency 
and nature of syncope events.93 

I C-EO 
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Recommendation CORa LOEb 
To evaluate selected ambulatory patients with syncope of suspected arrhythmic 
etiology, the following external cardiac monitoring approaches can be useful: Holter 
monitor, transtelephonic monitor, external loop recorder, patch recorder, and mobile 
cardiac outpatient telemetry.93 

IIa B-NR 

To evaluate selected ambulatory patients with syncope of suspected arrhythmic 
etiology, an implantable cardiac monitor can be useful.93 

IIa B-R 

Ambulatory electrocardiographic monitoring is useful to evalute whether symptoms 
including palpitations, presyncope, or syncope, are caused by ventricular arrhythmia94 

I B-NR 

In patients with cryptogenic stroke (i.e., stroke of unknown cause), in whom external 
ambulatory monitoring is inconclusive, implantation of a cardiac monitor (loop 
recorder) is reasonable to optimize detection of silent AF.92 

IIa B-R 

ACC: American College of Cardiology; AF: atrial fibrillation; AHA: American Hearth Association; COR: class of 
recommendation; HRS: Heart Rhythm Society; LOE: level of evidence. 
a COR definitions: I: strong recommendation; IIa: benefit probably exceeds risk. 
b LOE definitions: B-NR: moderate level based on well-executed nonrandomized studies; B-R: moderate level based on 
randomized trials; C-EO: consensus of expert opinion based on clinical experience. 

 

Table 5. Patient Selection Recommendations by Cardiac Rhythm Monitor, 
AHA/ACC/HRS 

Type of Monitor Patient Selection 
Holter monitor • Symptoms frequent enough to be detected within 24 to 72 

hours 
Patient-activated event monitor • Frequent spontaneous symptoms likely within 2 to 6 weeks 

• Limited use when syncope associated with sudden 
incapacitation 

External loop recorder (patient or auto-triggered) • Frequent spontaneous symptoms likely to occur within 2 to 
6 weeks 

External patch recorder • Alternative to external loop recorder 
• Leadless, so more comfortable, resulting in improved 

compliance 
• Offers only 1-lead recording 

Mobile cardiac outpatient telemetry • Spontaneous symptoms related to syncope and rhythm 
correlation 

• High-risk patients needing real-time monitoring 
Implantable cardiac monitor • Recurrent, infrequent, unexplained syncope 

ACC: American College of Cardiology; AHA: American Heart Association; HRS: Heart Rhythm Society. 

 



Page | 15 of 21     ∞ 

Medicare National Coverage 

The Centers for Medicare & Medicaid Services (2004) implemented a national coverage 
determination for electrocardiographic services.100 This national coverage determination 
includes descriptions of the Holter monitor and event recorders (both external loop recorders 
and implantable loop recorders). Ambulatory cardiac monitors are covered when there is 
documentation of medical necessity. Indications for use include detection of symptomatic 
transient arrhythmias and determination of arrhythmic drug therapy (to either initiate, revise, or 
discontinue the therapy). 

 

Regulatory Status 

Some of the newer devices are described in the Background section for informational purposes. 
Because there may be many devices within each category, a comprehensive description of 
individual devices is beyond the scope of this policy. U.S. Food and Drug Administration product 
codes include: DSH, DXH, DQK, DSI, MXD, MHX. 
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Date Comments 
08/09/16 New policy, add to Cardiology section. Use of MCOT is considered investigational. 

Policy will be effective 01/01/17. 

10/25/16 Effective date revision. Policy will be effective 03/01/17. 

02/24/17 Effective date revision. Policy will be effective 03/15/17. 

03/15/17 Effective date revision. Policy will be effective 03/17/17. 

03/17/17 Effective date revision. Policy will be effective 03/31/17. 

03/23/17 Effective date revision. Policy will be effective 03/24/17. Coding update; removed CPT 
codes 0295T-0298T. Minor formatting update. 

08/01/17 Annual Review, approved July 11, 2017. No changes to policy statement. 

08/01/18 Annual Review, approved July 13, 2018. Policy updated with literature review through 
March 2018; references 9, 16 and 17 added. Policy statement unchanged. 

08/01/19 Annual Review, approved July 25, 2019. Policy updated with literature review through 
March 2019, several references added. Policy statements unchanged.  

08/01/20 Annual Review, approved July 2, 2020. Policy updated with literature review through 
May  2020; references added. Policy statements unchanged. 

08/01/21 Annual Review, approved July 9, 2021. Policy updated with literature review through 
March 25, 2021; reference added. Policy statements unchanged. 

06/01/22 Interim Review, approved May 9, 2022. Minor edits made for greater clarity. Policy 
intent unchanged. 

08/01/22 Annual Review, approved July 11, 2022. Policy updated with literature review through 
April 8, 2022; references added. Policy statement unchanged except for a minor edit. 
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color, national origin, age, disability, sex, gender identity, or sexual orientation. Premera provides free aids and services to people with disabilities to 
communicate effectively with us, such as qualified sign language interpreters and written information in other formats (large print, audio, accessible 
electronic formats, other formats). Premera provides free language services to people whose primary language is not English, such as qualified interpreters 
and information written in other languages. If you need these services, contact the Civil Rights Coordinator. If you believe that Premera has failed to 
provide these services or discriminated in another way on the basis of race, color, national origin, age, disability, sex, gender identity, or sexual orientation, 
you can file a grievance with: Civil Rights Coordinator ─ Complaints and Appeals, PO Box 91102, Seattle, WA 98111, Toll free: 855-332-4535, Fax: 425-918-5592, 
TTY: 711, Email AppealsDepartmentInquiries@Premera.com. You can file a grievance in person or by mail, fax, or email. If you need help filing a 
grievance, the Civil Rights Coordinator is available to help you. You can also file a civil rights complaint with the U.S. Department of Health and Human 
Services, Office for Civil Rights, electronically through the Office for Civil Rights Complaint Portal, available at https://ocrportal.hhs.gov/ocr/portal/lobby.jsf, 
or by mail or phone at: U.S. Department of Health and Human Services, 200 Independence Ave SW, Room 509F, HHH Building, Washington, D.C. 20201, 
1-800-368-1019, 800-537-7697 (TDD). Complaint forms are available at http://www.hhs.gov/ocr/office/file/index.html.  

Washington residents: You can also file a civil rights complaint with the Washington State Office of the Insurance Commissioner, electronically through 
the Office of the Insurance Commissioner Complaint Portal available at https://www.insurance.wa.gov/file-complaint-or-check-your-complaint-status, or by 
phone at 800-562-6900, 360-586-0241 (TDD). Complaint forms are available at https://fortress.wa.gov/oic/onlineservices/cc/pub/complaintinformation.aspx.  

Alaska residents: Contact the Alaska Division of Insurance via email at insurance@alaska.gov, or by phone at 907-269-7900 or 1-800-INSURAK (in-state, 
outside Anchorage). 

Language Assistance 

ATENCIÓN: si habla español, tiene a su disposición servicios gratuitos de asistencia lingüística. Llame al 800-722-1471 (TTY: 711). 

PAUNAWA: Kung nagsasalita ka ng Tagalog, maaari kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 800-722-1471 (TTY: 711). 

注意：如果您使用繁體中文，您可以免費獲得語言援助服務。請致電 800-722-1471 (TTY：711）。 

CHÚ Ý: Nếu bạn nói Tiếng Việt, có các dịch vụ hỗ trợ ngôn ngữ miễn phí dành cho bạn.  Gọi số 800-722-1471 (TTY: 711). 

주의: 한국어를 사용하시는 경우, 언어 지원 서비스를 무료로 이용하실 수 있습니다. 800-722-1471 (TTY: 711) 번으로 전화해 주십시오. 

ВНИМАНИЕ: Если вы говорите на русском языке, то вам доступны бесплатные услуги перевода. Звоните 800-722-1471 (телетайп: 711). 

LUS CEEV: Yog tias koj hais lus Hmoob, cov kev pab txog lus, muaj kev pab dawb rau koj. Hu rau 800-722-1471 (TTY: 711). 

MO LOU SILAFIA: Afai e te tautala  Gagana fa'a Sāmoa, o loo iai auaunaga  fesoasoan, e fai fua e leai se totogi, mo oe, Telefoni mai: 800-722-1471 (TTY: 711). 

ໂປດຊາບ: ຖ້າວ່າ ທ່ານເວ ້ າພາສາ ລາວ, ການບໍລິການຊ່ວຍເຫ ຼື ອດ້ານພາສາ, ໂດຍບ່ໍເສັຽຄ່າ, ແມ່ນມີພ້ອມໃຫ້ທ່ານ. ໂທຣ 800-722-1471 (TTY: 711). 

注意事項：日本語を話される場合、無料の言語支援をご利用いただけます。800-722-1471 （TTY:711）まで、お電話にてご連絡ください。 

PAKDAAR: Nu saritaem ti Ilocano, ti serbisyo para ti baddang ti lengguahe nga awanan bayadna, ket sidadaan para kenyam.  Awagan ti 800-722-1471 (TTY: 711). 

УВАГА! Якщо ви розмовляєте українською мовою, ви можете звернутися до безкоштовної служби мовної підтримки.  Телефонуйте за 

номером 800-722-1471 (телетайп:  711). 

ប្រយ័ត្ន៖  បរើសិនជាអ្នកនិយាយ ភាសាខ្មែរ, បសវាជំនួយខ្ននកភាសា បោយមិនគិត្ឈ្ន លួ គឺអាចមានសំរារ់រំបរ ើអ្នក។  ចូរ ទូរស័ព្ទ   800-722-1471 (TTY: 711)។ 

ማስታወሻ:  የሚናገሩት ቋንቋ ኣማርኛ ከሆነ የትርጉም እርዳታ ድርጅቶች፣ በነጻ ሊያግዝዎት ተዘጋጀተዋል፡ ወደ ሚከተለው ቁጥር ይደውሉ 800-722-1471 (መስማት ለተሳናቸው: 711). 

XIYYEEFFANNAA: Afaan dubbattu Oroomiffa, tajaajila gargaarsa afaanii, kanfaltiidhaan ala, ni argama. Bilbilaa 800-722-1471 (TTY: 711). 

 (. 711)رقم هاتف الصم والبكم:    800-722-1471:  إذا كنت تتحدث اذكر اللغة، فإن خدمات المساعدة اللغوية تتوافر لك بالمجان.  اتصل برقم  ملحوظة

ਧਿਆਨ ਧਿਓ: ਜੇ ਤੁਸੀਂ ਪੰਜਾਬੀ ਬੋਲਿੇ ਹ,ੋ ਤਾਂ ਭਾਸ਼ਾ ਧ ਿੱ ਚ ਸਹਾਇਤਾ ਸੇ ਾ ਤੁਹਾਡੇ ਲਈ ਮੁਫਤ ਉਪਲਬਿ ਹ।ੈ 800-722-1471 (TTY: 711) 'ਤ ੇਕਾਲ ਕਰੋ। 
เรียน: ถา้คุณพูดภาษาไทยคุณสามารถใชบ้ริการช่วยเหลือทางภาษาไดฟ้รี  โทร 800-722-1471 (TTY: 711). 

ACHTUNG: Wenn Sie Deutsch sprechen, stehen Ihnen kostenlos sprachliche Hilfsdienstleistungen zur Verfügung. Rufnummer: 800-722-1471 (TTY: 711). 

UWAGA: Jeżeli mówisz po polsku, możesz skorzystać z bezpłatnej pomocy językowej. Zadzwoń pod numer 800-722-1471 (TTY: 711). 

ATANSYON: Si w pale Kreyòl Ayisyen, gen sèvis èd pou lang ki disponib gratis pou ou.  Rele 800-722-1471 (TTY: 711). 

ATTENTION : Si vous parlez français, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 800-722-1471 (ATS : 711). 

ATENÇÃO: Se fala português, encontram-se disponíveis serviços linguísticos, grátis.  Ligue para 800-722-1471 (TTY: 711). 

ATTENZIONE: In caso la lingua parlata sia l'italiano, sono disponibili servizi di assistenza linguistica gratuiti. Chiamare il numero  800-722-1471 (TTY: 711).  

 تماس بگیريد.   1471-722-800 (TTY: 711): اگر به زبان فارسی گفتگو می کنید، تسهیالت زبانی بصورت رايگان برای شما فراهم می باشد. با  توجه 
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