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Abstract

Background: Remote monitoring (RM) permits home interrogation of implantable cardioverter defibrillator (ICD) and provides
an alternative option to frequent in-person visits.

Objective: The Italia-RM survey aimed to investigate the current practice of ICD follow-up in Italy and to evaluate the adoption
and routine use of RM.

Methods: An ad hoc questionnaire on RM adoption and resource use during in-clinic and remote follow-up sessions was
completed in 206 Italian implanting centers.

Results: The frequency of routine in-clinic ICD visits was 2 per year in 158/206 (76.7%) centers, 3 per year in 37/206 (18.0%)
centers, and 4 per year in 10/206 (4.9%) centers. Follow-up examinations were performed by a cardiologist in 203/206 (98.5%)
centers, and by more than one health care worker in 184/206 (89.3%) centers. There were 137/206 (66.5%) responding centers
that had already adopted an RM system, the proportion of ICD patients remotely monitored being 15% for single- and dual-chamber
ICD and 20% for cardiac resynchronization therapy ICD. Remote ICD interrogations were scheduled every 3 months, and were
performed by a cardiologist in 124/137 (90.5%) centers. After the adoption of RM, the mean time between in-clinic visits increased
from 5 (SD 1) to 8 (SD 3) months (P<.001).

Conclusions: In current clinical practice, in-clinic ICD follow-up visits consume a large amount of health care resources. The
results of this survey show that RM has only partially been adopted in Italy and, although many centers have begun to implement
RM in their clinical practice, the majority of their patients continue to be routinely followed-up by means of in-clinic visits.
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Introduction

Remote Monitoring
Remote monitoring (RM) has been developed in order to handle
the increasing number of patients with implantable cardiac
devices, and who therefore require follow-up visits. Indeed,
follow-up visits of implantable cardiac devices are the most
frequent activities performed at arrhythmia services [1], and
place a great burden on health care providers [2].

RM systems include a patient monitor that, using radiofrequency
telemetry, allows data transmission without patient intervention.
The patient’s information is sent to a secure network server via
the telephone connection. The clinical staff can review device
information on a secure Internet-accessible website. These
systems provide full device interrogation, monitoring for
arrhythmias, and surveillance of device performance from the
patient’s home. Moreover, RM systems can alert the physician
via phone or email, in the case of programmable parameters,
about clinical or device issues. RM has many potential benefits,
both for the patient and for the follow-up center. Indeed, it was
shown to detect events more quickly and more frequently [3,4],
specifically facilitating the early detection of technical issues
and clinical anomalies [5], and thus to decrease the time to a
clinical decision [6], reduce urgent in-clinic visits [7,8], and
mortality [9].

RM systems are currently available for almost all makes of
implantable cardioverter defibrillator (ICD) and have been
operational in Europe for about 10 years.

Aim
To date, only few and contradictory data were presented on the
actual adoption of RM in routine clinical practice in Italy and
Europe [10,11]. The aim of this survey was to investigate the
current practice of ICD follow-up in Italy and to evaluate the
adoption and routine use of RM.

Methods

The Questionnaire
There were 206 Italian centers implanting ICDs that replied to
an ad hoc questionnaire sent in July 2012.

A complete list of participating centers is reported in Multimedia
Appendix 1. The participating centers constituted a
representative sample (206/432, 47.7%) of the 432 Italian ICD
implanting centers listed in the 2011 edition of the Italian ICD

Registry of Italian Society of Arrhythmology and Pacing (AIAC)
[12], which includes almost all implanting centers in Italy.
According to published data from the AIAC Registry, the survey
centers performed 5534 (61.50%) of the 8998 de novo ICD
implantation procedures carried out in 2011 in Italy. Figure 1
shows the replies to this survey came from centers with a wide
range of annual ICD implantation volumes.

The centers were asked to describe their practice of ICD
follow-up. Specifically, they reported on the actions performed
during routine device follow-up, the time required for follow-up
examinations, the involvement of health care personnel, the
interval between scheduled follow-up visits, and their use of
RM. The complete list of survey questions is listed below.

Routine ICD follow-up:

• Number of ICD patients in follow-up (single-,
dual-chamber, CRT-D)

• Number of routine in-clinic visits per year
• Mean duration of in-clinic visits (single-, dual-chamber,

CRT-D)
• Number and type of health care personnel involved in

in-clinic visits
• Proportion of visits with ICD reprogramming
• Clinical evaluation performed at the time of routine ICD

follow-up
• Presence of a structured heart failure management program

in the center

Adoption and routine use of RM:

• Number of ICD in remote follow-up (single-, dual-chamber,
CRT-D)

• Number of routine in-clinic visits per year in RM patients
• Frequency of scheduled remote interrogations
• Number and type of health care personnel involved in

remote visits

The Data
Continuous data are expressed as means (standard deviations)
or medians and interquartile ranges. Categorical data are
expressed as percentages. Differences between mean data were
compared by means of a t test for Gaussian variables, and by
the Mann-Whitney nonparametric test for nonGaussian
variables. Differences in proportions were compared by means
of chi-square analysis or Fisher’s exact test, as appropriate. A
P value <.05 was considered significant for all tests. All
statistical analyses were performed by means of STATISTICA
software, version 7.1 (StatSoft, Inc, Tulsa, OK, USA).
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Figure 1. Volume of de novo implantations in the 432 Italian ICD implanting centers and the 206 Italia-RM survey centers in 2011 (published data
from the national AIAC Registry).

Results

Routine ICD Follow-Up
The frequency of routine in-clinic visits was 2 per year in
158/206 (76.7%) centers, 3 per year in 37/206 (18.0%) centers
and 4 per year in 10/206 (4.9%) centers. Figure 2 shows the
frequency of scheduled visits in relation to ICD implantation
volumes; only a trend toward less frequent visits was seen in
high-volume centers (P=.07).

Follow-up examinations were performed by a cardiologist in
203/206 (98.5%) centers and by more than one health care
worker in 184/206 (89.3%). In 133/206 (64.6%) survey centers,
the patient’s clinical status was not assessed during routine
in-clinic follow-up, these visits being devoted exclusively to
checking the ICD. In 75/206 (36.4%) centers, ICD patients were
included in structured heart failure management programs. The
reported duration of in-clinic follow-up visits was 15 (SD 7)
minutes for single-chamber ICD, 16 (SD 8) minutes for
dual-chamber ICD, and 20 (SD 9) minutes for cardiac
resynchronization therapy ICD (CRT-D). Device reprogramming
was required in (10%) (25th-75th percentile: 7-20) of visits.

Adoption and Routine Use of RM
There were 137/206 (66.5%) responding centers that had already
adopted an RM system for remote ICD interrogation. Figure 3
shows the proportions of centers using RM, stratified by ICD
implantation volume.

In centers currently using RM systems, the proportion of ICD
patients remotely monitored was 15% (25th-75th percentile:
5-30) for single-chamber ICD, 15% (25th-75th percentile: 5-35)
for dual-chamber ICD, and 20% (25th-75th percentile: 10-42)
for CRT-D. Remote ICD interrogations were scheduled every
3 months (25th-75th percentile: 1-3), and were performed by a
cardiologist in 124/137 (90.5%) centers (P<.001 versus in-clinic
visits). After the adoption of RM, the mean time between visits
increased from 5 (SD 1) to 8 (SD 3) months (P<.001).
Specifically, the frequency of in-clinic visits was decreased in
41/105 (39.0%) of centers routinely performing 2 visits per year
in nonRM patients, in 15/24 (62.5%) of centers performing 3
visits per year, and 5/7 (71.4%) of centers performing 4 visits
per year (P=.04).
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Figure 2. Frequency of scheduled in-clinic follow-up visits in relation to ICD implantation volume.
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Figure 3. Current RM utilization, stratified by ICD implantation volume.

Discussion

Results of the Survey
The results of the Italia-RM survey confirm that, in current
clinical practice, in-clinic ICD follow-up visits consume a large
amount of health care resources. Internet-based RM is becoming
a new standard for the follow-up of patients with active
implantable cardiac devices [13]. Nonetheless, the results of
this survey show that it is not extensively used in Italy. Although
the majority of Italian centers have begun to implement RM in
their clinical practice, most of their patients continue to be
followed-up by means of routine in-clinic visits.

A joint European Heart Rhythm Association (EHRA)-Eucomed
survey [2] conducted in centers in seven European countries
indicated that, in “real-world” clinical practice, resource
utilization related to the follow-up of implantable cardiac
devices places a considerable burden on arrhythmia services.
The survey revealed that most follow-up examinations involved
two staff members (usually a cardiologist and a nurse), and that
visits lasted about 20 minutes. The authors hypothesized that
most arrhythmia services may be reaching, or have already
reached, their maximum workload capacity; this is in agreement
with the findings of a previous survey conducted by the Heart
Rhythm Society, which showed that follow-up examinations
were the most frequent activities performed by
electrophysiologists [1].
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Clinical Evaluations
In agreement with these findings, we ascertained that 184/206
(89.3%) of follow-up visits involved two staff members, and
that a cardiologist attended 203/206 (98.5%) of examinations.
By contrast, in the majority of survey centers, clinical evaluation
by physicians was not performed at the time of routine device
follow-up, although recommendations suggest that the clinical
status of the patient should be reviewed during follow-up, as it
may influence subsequent management [14]. Clinical evaluations
may not be performed owing to the lack of time and resources,
or may be carried out separately from the device check by
physicians in charge of the clinical management of the patient.
However, only a minority of responding centers reported
including ICD patients in structured heart failure management
programs.

Interestingly, it was recently demonstrated that patients who
did not undergo clinical examination during device follow-up
visits had a better attitude towards RM and were more
appreciative of its timesaving advantage [15]. Thus, it was
suggested that the stimulus to experience new device-check
modalities could lie substantially in perceiving the current
modalities as unsatisfactory. Anyhow, published reports on
preliminary experiences of RM have consistently shown a high
level of patient acceptance and satisfaction with RM [16,17].
Therefore, the limited adoption in current clinical practice should
not be ascribed to a lack of acceptance by patients.

RM Usage in European Clinical Practice
In 2010, an EHRA survey measured the use of RM in 61
European centers in 15 countries [10]. The authors reported that
52/61 (85%) of the centers already had experience of RM
systems, and that management of the data collected in the
majority of these centers was delegated to a dedicated allied
professional. In 2011, a second survey, performed in 40 EHRA
centers, showed less encouraging results [11]; RM was
reportedly used routinely in CRT-D and ICD patients by only
half of the centers.

The Italia-RM nation-wide survey analyzed the practice of ICD
follow-up and the current use of RM systems in a large number
of implanting centers in Italy. The participating centers represent
about half of the Italian implanting centers and performed
5534/8998 (61.50%) of all ICD implantation procedures in
2011. Moreover, the participating centers displayed wide
variability in the volume of procedures and were well distributed
throughout the country.

Our analysis showed that RM systems have so far been adopted
by 137/206 (66.5%) of centers for remote ICD interrogation.
In each center, the median proportion of patients remotely
monitored ranged from 15% of single-chamber ICD to 20% of
CRT-D. The more frequent use of RM in CRT-D may be
explained by the need to monitor sicker patients with greater
continuity. Nonetheless, a recent analysis of the actions taken
during in-clinic follow-up examinations suggested that the lower
incidence of visits eliciting clinical or device-related action in
the single- or dual-chamber ICD population should encourage
the use of RM in these patients [18].

Device Reprogramming
In our survey, device reprogramming was reported to be
necessary in 10% of visits. Similarly, Mascioli et al [18] reported
that device reprogramming was performed in 12% of scheduled
visits. Boriani et al [2] reported a higher proportion of device
reprogramming (about 30%) and a significant impact of
reprogramming on the duration of the visit. However, it has
been demonstrated that, following an initial optimization period,
the frequency of device reprogramming declines and RM
systems may become a more attractive alternative to in-clinic
visits [19].

In general, RM may be timesaving for scheduled, nonactionable
transmissions, while transmissions with clinically important
findings and poor patient compliance have considerable
workflow implications [20]. Therefore, in order to implement
RM in standard clinical practice, new organizational models
need to be developed in which nurses are responsible for training
patients, entering and reviewing data, submitting critical cases
to physicians, contacting patients, and ensuring patient
compliance [21,22]. Recently, Ricci et al [23] reported that an
outpatient clinic workflow model based on primary nursing
could be extremely effective and could reduce resource
consumption. Specifically, they showed that nurses could
perform 76% of remote interrogation sessions. However, our
results revealed that, in the vast majority of centers, remote ICD
interrogations continued to be performed by a cardiologist.

RM Visit Scheduling
In accordance with recommendations [14], routine in-clinic ICD
examinations were performed every 3-6 months in our centers.
However, it seems that high-volume centers tend to schedule
visits less frequently, although this trend was nonsignificant.
Similarly, the use of RM systems seems to be greater in
high-volume centers. However, the main reason for adopting
RM appears to be the prospect of improving the quality of care
rather than reducing the workload in the centers. Indeed, remote
transmissions were scheduled every 3 months; thus, the interval
between ICD interrogations was reduced. Moreover, although
the adoption of RM generally enabled the time between in-clinic
visits to be increased, the majority of centers that scheduled less
frequent visits prior to the adoption of RM were seen to have
maintained the same number of in-clinic visits per year.

Remote Interrogation of ICD Patients
The first reports on RM systems for the remote interrogation
of ICD patients in Europe date back to around 10 years ago.
Nonetheless, the results of the present survey show that it has
only been partially adopted in Italy and that the majority of ICD
patients continue to be followed-up by means of routine in-clinic
visits.

Ostensibly, RM is more attractive for high-volume centers,
where arrhythmia services may be overcrowded. Moreover,
within each center, RM may be preferentially allocated to
patients undergoing de novo ICD implantation, patients who
are more compliant, or those to whom standard in-clinic visits
cause greater inconvenience.
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Appropriate reimbursement by health care systems and insurance
companies, which is currently lacking in Italy and other
European countries, is critical to stimulating the widespread
adoption of RM [24]. Similarly, the adoption of new
organizational models in the centers is warranted, in order to
effectively and efficiently implement RM in standard clinical
practice, converting this innovative approach to a cost-saving
solution for patients, hospitals, and the public payer [23,25].

Conclusions
In conclusion, in-clinic ICD follow-up visits currently consume
a large amount of health care resources. Internet-based RM has
been developed as a cost-effective solution for the management
of patients with implantable cardiac devices. However, we
showed that RM has only partially been adopted in Italy and,
although many centers have begun to implement RM in their
clinical practice, the majority of their patients continue to be
routinely followed up by means of in-clinic visits.

Acknowledgments
The authors wish to thank Luca Stefanini (Boston Scientific Italy) for his valuable contribution to the manuscript finalization.

Conflicts of Interest
Francesco Accardi and Sergio Valsecchi are employees of Boston Scientific, Inc. Boston Scientific manufactures and sells
implantable cardiac devices and RM systems.

Multimedia Appendix 1
A complete list of participating centers.

[PDF File (Adobe PDF File), 38KB-Multimedia Appendix 1]

References

1. Deering TF, Clair WK, Delaughter MC, Fisher WG, Garlitski AC, Wilkoff BL, et al. A Heart Rhythm Society
Electrophysiology Workforce study: current survey analysis of physician workforce trends. Heart Rhythm 2010
Sep;7(9):1346-1355. [doi: 10.1016/j.hrthm.2010.07.026] [Medline: 20659587]

2. Boriani G, Auricchio A, Klersy C, Kirchhof P, Brugada J, Morgan J, European Heart Rhythm Association, Eucomed.
Healthcare personnel resource burden related to in-clinic follow-up of cardiovascular implantable electronic devices: a
European Heart Rhythm Association and Eucomed joint survey. Europace 2011 Aug;13(8):1166-1173 [FREE Full text]
[doi: 10.1093/europace/eur026] [Medline: 21345922]

3. Crossley GH, Chen J, Choucair W, Cohen TJ, Gohn DC, Johnson WB, PREFER Study Investigators. Clinical benefits of
remote versus transtelephonic monitoring of implanted pacemakers. J Am Coll Cardiol 2009 Nov 24;54(22):2012-2019.
[doi: 10.1016/j.jacc.2009.10.001] [Medline: 19926006]

4. Varma N, Epstein AE, Irimpen A, Schweikert R, Love C, TRUST Investigators. Efficacy and safety of automatic remote
monitoring for implantable cardioverter-defibrillator follow-up: the Lumos-T Safely Reduces Routine Office Device
Follow-up (TRUST) trial. Circulation 2010 Jul 27;122(4):325-332 [FREE Full text] [doi:
10.1161/CIRCULATIONAHA.110.937409] [Medline: 20625110]

5. Halimi F, Clémenty J, Attuel P, Dessenne X, Amara W, OEDIPE trial Investigators. Optimized post-operative surveillance
of permanent pacemakers by home monitoring: the OEDIPE trial. Europace 2008 Dec;10(12):1392-1399 [FREE Full text]
[doi: 10.1093/europace/eun250] [Medline: 18775878]

6. Crossley GH, Boyle A, Vitense H, Chang Y, Mead RH, CONNECT Investigators. The CONNECT (Clinical Evaluation
of Remote Notification to Reduce Time to Clinical Decision) trial: the value of wireless remote monitoring with automatic
clinician alerts. J Am Coll Cardiol 2011 Mar 8;57(10):1181-1189. [doi: 10.1016/j.jacc.2010.12.012] [Medline: 21255955]

7. Mabo P, Victor F, Bazin P, Ahres S, Babuty D, Da Costa A, COMPAS Trial Investigators. A randomized trial of long-term
remote monitoring of pacemaker recipients (the COMPAS trial). Eur Heart J 2012 May;33(9):1105-1111 [FREE Full text]
[doi: 10.1093/eurheartj/ehr419] [Medline: 22127418]

8. Landolina M, Perego GB, Lunati M, Curnis A, Guenzati G, Vicentini A, et al. Remote monitoring reduces healthcare use
and improves quality of care in heart failure patients with implantable defibrillators: the evolution of management strategies
of heart failure patients with implantable defibrillators (EVOLVO) study. Circulation 2012 Jun 19;125(24):2985-2992
[FREE Full text] [doi: 10.1161/CIRCULATIONAHA.111.088971] [Medline: 22626743]

9. Saxon LA, Hayes DL, Gilliam FR, Heidenreich PA, Day J, Seth M, et al. Long-term outcome after ICD and CRT implantation
and influence of remote device follow-up: the ALTITUDE survival study. Circulation 2010 Dec 7;122(23):2359-2367
[FREE Full text] [doi: 10.1161/CIRCULATIONAHA.110.960633] [Medline: 21098452]

10. Halimi F, Cantù F, European Heart Rhythm Association (EHRA) Scientific Initiatives Committee (SIC). Remote monitoring
for active cardiovascular implantable electronic devices: a European survey. Europace 2010 Dec;12(12):1778-1780 [FREE
Full text] [doi: 10.1093/europace/euq399] [Medline: 21097482]

Interact J Med Res 2013 | vol. 2 | iss. 2 | e27 | p. 7http://www.i-jmr.org/2013/2/e27/
(page number not for citation purposes)

Luzi et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=ijmr_v2i2e27_app1.pdf&filename=6f74700ac771fa299e9233c2a5184a61.pdf
https://jmir.org/api/download?alt_name=ijmr_v2i2e27_app1.pdf&filename=6f74700ac771fa299e9233c2a5184a61.pdf
http://dx.doi.org/10.1016/j.hrthm.2010.07.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20659587&dopt=Abstract
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21345922
http://dx.doi.org/10.1093/europace/eur026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21345922&dopt=Abstract
http://dx.doi.org/10.1016/j.jacc.2009.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19926006&dopt=Abstract
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=20625110
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.937409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20625110&dopt=Abstract
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=18775878
http://dx.doi.org/10.1093/europace/eun250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18775878&dopt=Abstract
http://dx.doi.org/10.1016/j.jacc.2010.12.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21255955&dopt=Abstract
http://eurheartj.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=22127418
http://dx.doi.org/10.1093/eurheartj/ehr419
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22127418&dopt=Abstract
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=22626743
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.088971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22626743&dopt=Abstract
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=21098452
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.960633
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21098452&dopt=Abstract
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21097482
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21097482
http://dx.doi.org/10.1093/europace/euq399
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21097482&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Marinskis G, van Erven L, Bongiorni MG, Lip GY, Pison L, Blomström-Lundqvist C, Scientific Initiative Committee‚
European Heart Rhythm Association. Practices of cardiac implantable electronic device follow-up: results of the European
Heart Rhythm Association survey. Europace 2012 Mar;14(3):423-425 [FREE Full text] [doi: 10.1093/europace/eus020]
[Medline: 22355191]

12. Proclemer A, Zecchin M, Lunati M, Bongiorni MG, Padeletti L. Registro Italiano Pacemaker e Defibrillatori. GIAC
2012;15:145-172. [doi: 10.1718/1159.12762]

13. Dubner S, Auricchio A, Steinberg JS, Vardas P, Stone P, Brugada J, et al. ISHNE/EHRA expert consensus on remote
monitoring of cardiovascular implantable electronic devices (CIEDs). Europace 2012 Feb;14(2):278-293 [FREE Full text]
[doi: 10.1093/europace/eur303] [Medline: 22232544]

14. Wilkoff BL, Auricchio A, Brugada J, Cowie M, Ellenbogen KA, Gillis AM, Heart Rhythm Society (HRS), European Heart
Rhythm Association (EHRA), American College of Cardiology (ACC), American Heart Association (AHA), European
Society of Cardiology (ESC), Heart Failure Association of ESC (HFA), Heart Failure Society of America (HFSA).
HRS/EHRA Expert Consensus on the Monitoring of Cardiovascular Implantable Electronic Devices (CIEDs): description
of techniques, indications, personnel, frequency and ethical considerations: developed in partnership with the Heart Rhythm
Society (HRS) and the European Heart Rhythm Association (EHRA); and in collaboration with the American College of
Cardiology (ACC), the American Heart Association (AHA), the European Society of Cardiology (ESC), the Heart Failure
Association of ESC (HFA), and the Heart Failure Society of America (HFSA). Endorsed by the Heart Rhythm Society, the
European Heart Rhythm Association (a registered branch of the ESC), the American College of Cardiology, the American
Heart Association. Europace 2008 Jun;10(6):707-725 [FREE Full text] [doi: 10.1093/europace/eun122] [Medline: 18480075]

15. Gramegna L, Tomasi C, Gasparini G, Scaboro G, Zanon F, Boaretto G, et al. In-hospital follow-up of implantable cardioverter
defibrillator and pacemaker carriers: patients' inconvenience and points of view. A four-hospital Italian survey. Europace
2012 Mar;14(3):345-350 [FREE Full text] [doi: 10.1093/europace/eur334] [Medline: 22080472]

16. Ricci RP, Morichelli L, Quarta L, Sassi A, Porfili A, Laudadio MT, et al. Long-term patient acceptance of and satisfaction
with implanted device remote monitoring. Europace 2010 May;12(5):674-679 [FREE Full text] [doi:
10.1093/europace/euq046] [Medline: 20200019]

17. Marzegalli M, Lunati M, Landolina M, Perego GB, Ricci RP, Guenzati G, et al. Remote monitoring of CRT-ICD: the
multicenter Italian CareLink evaluation--ease of use, acceptance, and organizational implications. Pacing Clin Electrophysiol
2008 Oct;31(10):1259-1264. [doi: 10.1111/j.1540-8159.2008.01175.x] [Medline: 18811805]

18. Mascioli G, Curnis A, Landolina M, Klersy C, Gelmini GP, Ruffa F, ATHENS Investigators. Actions elicited during
scheduled and unscheduled in-hospital follow-up of cardiac devices: results of the ATHENS multicentre registry. Europace
2011 Dec;13(12):1766-1773 [FREE Full text] [doi: 10.1093/europace/eur233] [Medline: 21764815]

19. Lunati M, Gasparini M, Santini M, Landolina M, Perego GB, Pappone C, InSync ICD Italian Registry Investigators.
Follow-up of CRT-ICD: implications for the use of remote follow-up systems. Data from the InSync ICD Italian Registry.
Pacing Clin Electrophysiol 2008 Jan;31(1):38-46. [doi: 10.1111/j.1540-8159.2007.00923.x] [Medline: 18181908]

20. Cronin EM, Ching EA, Varma N, Martin DO, Wilkoff BL, Lindsay BD. Remote monitoring of cardiovascular devices: a
time and activity analysis. Heart Rhythm 2012 Dec;9(12):1947-1951. [doi: 10.1016/j.hrthm.2012.08.002] [Medline:
22864266]

21. Varma N, Ricci RP. Telemedicine and cardiac implants: what is the benefit? Eur Heart J 2013 Jul;34(25):1885-1895. [doi:
10.1093/eurheartj/ehs388] [Medline: 23211231]

22. Ricci RP, Calcagnini G, Castro A, Giada F, Igidbashan D, Landolina M, et al. [Consensus document on remote monitoring
of cardiac implantable electronic devices: technology, indications, organizational models, acceptability, responsibility, and
economic issues]. G Ital Cardiol (Rome) 2011 Jun;12(6):450-467. [doi: 10.1714/835.9311] [Medline: 21691382]

23. Ricci RP, Morichelli L, D'Onofrio A, Calò L, Vaccari D, Zanotto G, et al. Effectiveness of remote monitoring of CIEDs
in detection and treatment of clinical and device-related cardiovascular events in daily practice: the HomeGuide Registry.
Europace 2013 Jul;15(7):970-977. [doi: 10.1093/europace/eus440] [Medline: 23362021]

24. Schloh M, Fernando R, Baldeweg R, Bulté L, Pavlovic Y. PWC. 2013. White Paper: "Moving towards good practice in
the reimbursement of CIED telemonitoring" URL: http://www.eucomed.org/uploads/Modules/Publications/
whitepaper_reimbursementciedtelemonitoring.pdf [accessed 2013-04-11]

25. Zanaboni P, Landolina M, Marzegalli M, Lunati M, Perego GB, Guenzati G, et al. Cost-utility analysis of the EVOLVO
study on remote monitoring for heart failure patients with implantable defibrillators: randomized controlled trial. J Med
Internet Res 2013;15(5):e106 [FREE Full text] [doi: 10.2196/jmir.2587] [Medline: 23722666]

Abbreviations
AIAC: Italian Society of Arrhythmology and Pacing
CRT-D: cardiac resynchronization therapy ICD
EHRA: European Heart Rhythm Association
ICD: implantable cardioverter defibrillator
RM: remote monitoring

Interact J Med Res 2013 | vol. 2 | iss. 2 | e27 | p. 8http://www.i-jmr.org/2013/2/e27/
(page number not for citation purposes)

Luzi et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=22355191
http://dx.doi.org/10.1093/europace/eus020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22355191&dopt=Abstract
http://dx.doi.org/10.1718/1159.12762
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=22232544
http://dx.doi.org/10.1093/europace/eur303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22232544&dopt=Abstract
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=18480075
http://dx.doi.org/10.1093/europace/eun122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18480075&dopt=Abstract
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=22080472
http://dx.doi.org/10.1093/europace/eur334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22080472&dopt=Abstract
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20200019
http://dx.doi.org/10.1093/europace/euq046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20200019&dopt=Abstract
http://dx.doi.org/10.1111/j.1540-8159.2008.01175.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18811805&dopt=Abstract
http://europace.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21764815
http://dx.doi.org/10.1093/europace/eur233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21764815&dopt=Abstract
http://dx.doi.org/10.1111/j.1540-8159.2007.00923.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18181908&dopt=Abstract
http://dx.doi.org/10.1016/j.hrthm.2012.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22864266&dopt=Abstract
http://dx.doi.org/10.1093/eurheartj/ehs388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23211231&dopt=Abstract
http://dx.doi.org/10.1714/835.9311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21691382&dopt=Abstract
http://dx.doi.org/10.1093/europace/eus440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23362021&dopt=Abstract
http://www.eucomed.org/uploads/Modules/Publications/whitepaper_reimbursementciedtelemonitoring.pdf
http://www.eucomed.org/uploads/Modules/Publications/whitepaper_reimbursementciedtelemonitoring.pdf
http://www.jmir.org/2013/5/e106/
http://dx.doi.org/10.2196/jmir.2587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23722666&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 11.07.13; peer-reviewed by F Halimi, A Ottenberg; comments to author 29.07.13; revised version
received 01.08.13; accepted 09.08.13; published 20.09.13

Please cite as:
Luzi M, De Simone A, Leoni L, Amellone C, Pisanò E, Favale S, Iacoviello M, Luise R, Bongiorni MG, Stabile G, La Rocca V, Folino
F, Capucci A, D'Onofrio A, Accardi F, Valsecchi S, Buia G
Remote Monitoring for Implantable Defibrillators: A Nationwide Survey in Italy
Interact J Med Res 2013;2(2):e27
URL: http://www.i-jmr.org/2013/2/e27/
doi: 10.2196/ijmr.2824
PMID: 24055720

©Mario Luzi, Antonio De Simone, Loira Leoni, Claudia Amellone, Ennio Pisanò, Stefano Favale, Massimo Iacoviello, Raffaele
Luise, Maria Grazia Bongiorni, Giuseppe Stabile, Vincenzo La Rocca, Franco Folino, Alessandro Capucci, Antonio D'Onofrio,
Francesco Accardi, Sergio Valsecchi, Gianfranco Buia. Originally published in the Interactive Journal of Medical Research
(http://www.i-jmr.org/), 20.09.2013. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Interactive Journal of Medical Research, is properly cited. The complete
bibliographic information, a link to the original publication on http://www.i-jmr.org/, as well as this copyright and license
information must be included.

Interact J Med Res 2013 | vol. 2 | iss. 2 | e27 | p. 9http://www.i-jmr.org/2013/2/e27/
(page number not for citation purposes)

Luzi et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://www.i-jmr.org/2013/2/e27/
http://dx.doi.org/10.2196/ijmr.2824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24055720&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

