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ABSTRACT

Background: The application of a clinical magnet over
an implantable cardioverter defibrillator (ICD) can be
used to suspend tachycardia therapies in patients
receiving recurrent or inappropriate shocks. In our
institution, they have been routinely issued to patients
undergoing ICD implantation during the past 5 years.
The purpose of this survey was to investigate how well
information concerning their use had been retained, and
in what circumstances the magnets had been used.
Methods: We sent a questionnaire to 476 patients, and
received a response from 343 (72%). Data was collated
using ‘Microsoft Excel’, cross-referenced against our
own pacing database, and analysed using basic
statistical methods.

Results: 256 (74.6%) patients recalled being issued
with @ magnet. 48% of these were still in possession of
their written information leaflet at the time of survey;
62% felt that they were able to remember when and how
to use the magnet—uwith patients who had received
written instructions and verbal reinforcement
demonstrating the best recall. 8% of patients had used
their magnets and the most common reason for use was
multiple or inappropriate shocks. In addition, almost half
of the patients who had suffered inappropriate shocks
had been able to successfully use their magnets. No
cases of harm related to magnet use were identified.
Conclusions: The results of our survey suggest that
routinely issuing clinical magnets to ICD patients is a safe
and effective practice, and a small but significant number
of patients were able to utilise their magnets in clinically
important situations.

BACKGROUND
The application of a clinical magnet over an
implantable cardioverter defibrillator (ICD)
suspends tachycardia therapies. This can be
used in the rare circumstances when patients
receive recurrent or inappropriate shocks, or
pre-emptively before undertaking surgical
procedures using electromagnetic equip-
ment such as electrocautery.

In our institution, clinical magnets have
been routinely issued to the majority of
patients undergoing ICD implantation during
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What is already known about this subject?

» The application of a clinical magnet over an
implantable cardioverter defibrillator (ICD) can
be used effectively to suspend tachycardia ther-
apies in patients receiving recurrent or inappro-
priate shocks.

What does this study add?

» Most institutions do not routinely issue clinical
magnets to ICD patients, although this practice
has potential benefits. This study evaluates a
single centre’s experience with over 250 patients
issued with a clinical magnet over a 5-year
period. Patients’ retention of information on
magnet use, and the safety and efficacy of this
practice have been examined.

How might this impact on clinical practice?

» The results of our survey suggest that routinely
issuing clinical magnets to ICD patients is a safe
and effective practice, and a small but significant
number of patients were able to utilise their
magnets in clinically important situations.

» Patients’ retention of information could be
improved with periodic reminders of the infor-
mation given to them at the time of issuing a
magnet.

the past byears. At the time of issuance,
patients were also provided with an informa-
tion leaflet explaining when and how to use
the magnet. The purpose of this survey was,
therefore, to investigate how well this informa-
tion had been retained and in what circum-
stances the clinical magnets had been used.
We also sought to find out whether this prac-
tice had resulted in any adverse events.

METHODS

We sent a standardised, anonymised ques-
tionnaire (see online supplementary appen-
dix 1) to all patients who had either
undergone ICD implantation or ICD
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Table 1 Patient characteristics
All survey Patients with Patients without p=(Magnets vs no
responders magnets magnets magnets)

Gender 84% Male 86% Male 77% Male NS

Age (years) 69+11 68+10.7 70+9.5 NS

Ischaemic aetiology 67% 70% 56% 0.02

CRT-D 28% 25% 22% NS

Duration of ICD 945 (2.9+2.5) 734 (2.9+2.6) 211 (2.7+2.3) NS

exposure

Secondary prevention  60% 62% 62% NS

*Duration of ICD exposure expressed as total in years, and as mean+SD.

CRT-D, cardiac resynchronisation therapy defibrillators; ICD, implantable cardioverter defibrillator; NS, not significant.

generator change within the past 5 years at Morriston
Hospital and who remained under follow-up by our ICD
service. All devices had tachycardia therapies pro-
grammed according to standard recommended
protocols.

In total, 476 patients were surveyed and we received a
response from 343 (72%). The issuance of clinical
magnets to our ICD patients was done as part of routine
clinical care at our institution and therefore, did not
require ethical approval. We obtained local ethical
approval to send questionnaires to these patients.

Data was collated and cross-referenced against our own
pacing database and individual patient records. We
searched our patient files against the terms ‘inappropri-
ate shocks’ and ‘multiple shocks’ using the program
‘Agent Ransack’ (Mythicsoft). Basic statistical analysis was
performed using Microsoft Excel. A two-sample Z test was
used to compare sample proportions and a two-sample
Student t test was used to compare continuous variables.

RESULTS

In total, 343 patients responded to our questionnaire, of
whom 256 (74.6%) recalled being issued with a magnet.
Collectively, these patients had received 945 years of ICD
therapy, equating to a mean exposure of 2.9 years per
patient. Comparison between those patients who
recalled being issued with a magnet and those who did
not revealed a higher proportion of patients with ischae-
mic cardiomyopathy among the magnet recipients, but
no other differences (table 1).

Almost two-thirds (63%) of patients recalled receiving
written information explaining how and when to use the
magnet; 77% of these patients were still in possession of
the magnet information leaflet at the time of survey. In
comparison, 87% patients recalled receiving verbal infor-
mation explaining how and when to use the magnet.
Overall, 62% of patients felt that they were able to
remember when and how to use the magnet and the
retention of this information was dependent on how it
had been delivered, with patients who had been given
written and verbal information demonstrating the great-
est retention (figure 1). Only 20% of patients had been
given a reminder on magnet use during their ICD

follow-up and 75% of patients surveyed requested a
reminder. In total, 94% of the 95 patients who were
unable to remember how and when to use their magnet
requested a reminder.

Magnet use was reported by 8% of patients in our
survey, with an average ICD exposure of 3.1+1.2 years. In
total, 95% of these patients recalled receiving written
and/or verbal instructions and 60% of patients were still
in possession of their written information leaflet.
A higher proportion of these patients were female and
had a secondary prevention ICD indication compared
with those patients who had not used their magnets
(table 2).

Without prompts, patients were asked to recall the
reason for use—these reasons are listed in table 3. The
most common reason stated for magnet use was mul-
tiple/inappropriate therapies. Review of the individual
patient records revealed that of the 11 who reported
magnet use in the setting of multiple or inappropriate
shocks, or device malfunction, at least 64% (7 patients)
had used their magnets correctly.

No cases of harm related to inappropriate magnet use
have come to our attention over this period.

Cross-referencing our patient records against the
terms ‘multiple shocks’ and ‘inappropriate shocks’, we
identified that 18 (5%) of the patients who responded
to our questionnaire had received one or more

#9% pts received % % pts able to remember

Written and Verbal
info

Figure 1 Retention of information according to the method in
which information was delivered to the patient (info,
information; pts, patients).
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Table 2 Patient characteristics among magnet users and non-users

Magnet users

Magnet non-users p=(Users vs non-users)

Gender 67% Male
Age 68+11.4
Ischaemic aetiology 52%

2° prevention ICD 86%
CRT-D 14%

Total duration of ICD exposure 71 (3.0+1.6)

85% Male 0.03
69+10.5 NS
68% NS
60% 0.02
25% NS
874 (3.0+2.6) NS

CRT-D, cardiac resynchronisation therapy defibrillators; ICD, implantable cardioverter defibrillator; NS, not significant.

inappropriate shock. The majority (86%) of these
patients had received an ICD for secondary prevention
indication. The reasons for the inappropriate shocks are
depicted in figure 2. In total, 83% (15/18) of these
patients had been issued with a magnet and 47% (7/15)
of these patients had been able to correctly use their
magnet to suspend therapies.

DISCUSSION

ICDs are a proven, life-saving treatment for patients at
risk of sudden cardiac death.' * Nevertheless, inappro-
priate shocks remain one of the major drawbacks of this
intervention, and are associated with significant psycho-
logical morbidity and reduced survival.” Improvements
to the programming of tachycardia detection, device
alert algorithms and home monitoring have all helped
to reduce the incidence of inappropriate therapy, but
no intervention will completely eliminate the problem;
therefore, a means of promptly stopping inappropriate
shocks when they occur remains important.

Misdiagnosis of SVT and AF has been shown to be the
leading cause of inappropriate shocks® and in our study,
they collectively accounted for 89%. Lead failure is, by
comparison, a rare cause of inappropriate therapy and
among our patients accounted for only 5.5% of inappro-
priate shocks. However, when it occurs, lead failure fre-
quently results in inappropriate shocks” and can have
catastrophic consequences for the patient. The rate of
lead failure increases according to the age of the lead®
and so despite its low reported incidence, the manage-
ment of lead failure is an increasingly important issue
for our growing population of ICD patients.

The application of a magnet over an ICD can provide
a quick and effective means of suspending inappropriate
therapies irrespective of the cause.

Table 3 Magnet usage

Situation where magnet used Patients (n)

Multiple or inappropriate shocks 10
Malfunction/device alarm 1
Given to paramedic/medical staff 2
Before medical procedure 7
False alarm 1

ICDs respond to magnet application by deactivating all
antitachycardia therapies, which then resume on removal
of the magnet. Pacing meanwhile is unaffected.”

In the early years of our service, we became aware that
some of our patients who had received inappropriate
ICD therapies, had experienced difficulties and lengthy
delays accessing magnets to suppress device therapies.
We, therefore, elected to issue magnets to all our ICD
patients, accompanied by written instructions on their
use (see online supplementary appendix 2). This is our
first audit of this practice.

We evaluated patient’s retention of information with
this survey. This appeared reasonable, but could be
improved by ensuring all patients receive detailed verbal
instructions in addition to an information leaflet when
they are issued with their magnet and are also periodic-
ally reminded of this information when they attend
follow-up.

We also investigated reported magnet use among our
cohort. The results of this survey suggest that a small but
significant number of patients were able to utilise their
magnets in clinically important situations. Reassuringly,
the retention of information was excellent (95%)
among this group. The incidence of magnet use and
inappropriate therapy was far higher in secondary pre-
vention ICD patients in this study, although this finding
has not been previously reported. In a larger study of
1544 patients van Rees et al* found that younger age, a

5.5%

M Rapidly conducted AF

22%
) # Other SVT

7 Oversensing

# Lead failure

Figure 2 Reasons for inappropriate shocks among our
patient cohort (AF, atrial fibrillation; SVT, supraventricular
tachycardia).
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history of atrial fibrillation, and a prior inappropriate
shock were risk factors for subsequent inappropriate
therapies. It would also seem logical to include patients
with leads under advisory in this higher risk group, in
whom the possession of a clinical magnet may be of par-
ticular benefit.

No reports of adverse events occurring as a conse-
quence of this practice came to light in the survey. The
assertion of the safety of this practice could be criticised
as the data from non-respondents to the survey is not
presented; it should also be noted that five patients to
whom questionnaires were sent were deceased at the
time of survey. However, retrospective review of the
patient’s records also failed to reveal any incidences of
harm related to magnet use and furthermore, the
authors are not aware of any problems that have been
highlighted during postmortem device interrogation.

There are clear limitations and cautions to be exer-
cised when interpreting data of this nature. This is a
retrospective survey of a single centre’s experience and
numbers are limited. However, it should also be noted
that we achieved an excellent response rate from our
target population and have, therefore, comprehensively
evaluated our ‘real world’ experience of routinely
issuing magnets. We feel that this provides a safe back-up
for ICD patients providing they are properly informed
and counselled, and may be of particular benefit to
those who are at increased risk of inappropriate therap-
ies or who may have difficulty in accessing prompt spe-
cialist help.
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