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Data Screened
PA/RN/NP

No further
testing/treatment

needed

Critical Event:
Physician Screening

Communication with patient:  
further evaluation in office or ER

Medication/Therapy adjustment

1. Safety
a.  RM is safe and effective (TRUST, COMPAS)

2. Early Event Detection
a.  Fewer shocks and increased battery longevity 

(ECOST)

b.  Accurate detection of atrial fibrillation

c.  Fewer ER visits and shorter hospitalizations  
(COMPAS, CONNECT, EVOLVO)

d.  Early detection of heart failure (IN-TIME)

3. Improved Survival
a.  The degree of benefit corresponds with the 

degree of adherence to RM (ALTITUDE,  
IN-TIME, MERLIN) 

Remote Monitoring (RM)— 
The New Standard of Care 

Device Clinic Workflow



Patient Education
 

Explain 
benefits

Daily monitoring of device function  
and arrhythmia detection

Complements in-person visits

Set 
expectations

Device clinic receives RM interrogations  
during business hours (e.g. 5 days/week;  
9 a.m. to 5 p.m.)

RM is not an emergency response system

What happens if an abnormal value is  
detected by RM

Review patient 
responsibilities

Keep contact information up to date

Advise clinic of other health care providers to  
whom reports should be communicated

Maintain the function of the transceiver  
(keep it plugged in)

Comply with scheduled in-person visits

If instructed by device clinic, return for  
in-person evaluation

Inform clinic of extended travel 
 



Source: 2015 HRS Expert Consensus Statement of Remote Interrogation and  
Monitoring for Cardiovascular Electronic Implantable Devices.
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Communication
Technological advances in RM and interrogation, along with
the diagnostic capabilities of CIEDs that are advancing
beyond the boundaries of arrhythmia management, present
complex challenges to the sharing of information with the
patient, referring physician(s), and heart failure specialists.
Regularly scheduled IPEs provide real-time feedback with
the patient and discrete time intervals for creating summary
reports that can be shared with the relevant health care
providers. RIs should be used to create similar reports at the
recommended interrogation frequency (Table 3). An event
detected by RM can trigger a full interrogation, office visit,
or even an emergency department evaluation, each of which
would be associated with the appropriate communication
with the patient’s additional health care providers. Heart
failure diagnostic data will, for some patients, warrant more
frequent and individualized communication.

Section 4: Roles and Responsibilities of the
Remote Monitoring Team Members
The implementation of RM in clinical practice requires
changes in the organizational model of CIED clinical

follow-up and clearly defined roles and responsibilities of
patients, physicians, allied professionals, and manufacturers.

Patient Responsibilities
Patient enrollment represents a crucial point for the medical
team to establish a clear and open strategy for communicat-
ing with patients and their caregivers and providing detailed
information on the benefits and limitations of RM. A
frequently misunderstood limitation of RM is its inability
to act as an emergency response system. Patients and
caregivers should be made aware that there is a delay
between an episode or alert and the transmission of that
alert to the CIED clinic. The CIED clinical organizational
model should also not be constructed to immediately
interpret and act on alerts, but rather it should do so within
an acceptable time frame (such as the next business day).
Information on the expected reaction times should be care-
fully explained to patients, and they and their caregivers
should be instructed on how to react in an emergency
situation. Key topics to be covered during the informational
process are listed in Table 4. Documentation indicating that
the patient education has been completed should be included
in the medical record. A number of institutions have
formalized the process and ask patients to sign agreements.
These serve as documentation of the patient education
process and reinforce patient expectations. Patients should
also be given explicit instructions on how to interface with
the CIED follow-up clinic when experiencing symptoms.

Once they have received the patient education, only a
minority of patients will object to RM, once technical and
cost issues have been factored out (eg, lack of landline and
usage cost). The reasons for objecting to RM typically
include fear of the technology, loss of privacy, and loss of
human contact with caregivers. These concerns can often be
alleviated, if not eliminated, by educating patients on
the benefits of RM. Demonstrations of how to set up the
monitor and how transmissions work should be performed
at enrollment. A review of anticipated connectivity issues

Table 2 Goals of the Initial Education Process Before CIED
Implantation

� Explain the clinical utility of CIED follow-up.
� Differentiate between in-office and remote follow-up.
� Outline the desired frequency of CIED follow-up.
� Discuss the differences between RM and RI.
� Understand the health care providers involved in patient’s care

and determine who will be responsible for CIED follow-up.
� Assess the suitability of the patient as a candidate for RM (eg,

are analog phone lines present, does the patient have an
adapter to connect using cable or Voice over Internet protocols,
and is the patient willing to pay for cellular-based monitoring).

� Determine the patient’s desire to access their RM data (when
available).

CIED ¼ cardiac implantable electronic device; RM ¼ remote monitoring.

Figure 4 Initiation of remote monitoring. CIED ¼ cardiac implantable electronic device.
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Initiation at the Time of Implant 

n  RM should be initiated at the time of CIED implant.

n  Patients should be informed if the device is transmitting 
appropriately at the postoperative wound check. 

n  Immediate feedback following CIED implant gives the 
patient confidence in the process and reinforce the 
essential role that RM will serve during the lifecycle of 
their CIED.   


