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Perspectives on Withdrawing Pacemaker and Implantable
Cardioverter-Defibrillator Therapies at End of Life:
Results of a Survey of Medical and Legal Professionals and Patients

SURAJ KAprA, MD; PAuL S. MUELLER, MD; Davip L. HAYES, MD;
AND SAMUEL J. ASIRVATHAM, MD

OBJECTIVE: To determine the opinions of medical professionals,
legal professionals, and patients regarding the withdrawal of im-
plantable cardioverter-defibrillator (ICD) and pacemaker therapy
at the end of life.

PARTICIPANTS AND METHODS: A survey regarding 5 cases that
focused on withdrawal of ICD or pacemaker therapy at the end
of life was constructed and sent to 5270 medical professionals,
legal professionals, and patients. The survey was administered
from March 1, 2008, to March 1, 2009.

RESULTS: Of the 5270 recipients of the survey, 658 (12%) respond-
ed. In a terminally ill patient requesting that his ICD be turned off,
most legal professionals (90% [63/70]), medical professionals
(98% [330/336]), and patients (85% [200/236]) agreed the ICD
should be turned off. Most legal professionals (89%), medical pro-
fessionals (87%), and patients (79%) also considered withdrawal
of pacemaker therapy in a non-pacemaker-dependent patient ap-
propriate. However, significantly more legal (81%) than medical
professionals (58%; P<.001) or patients (68%, P=.02) agreed with
turning off a pacemaker in the pacemaker-dependent patient. A
similar number of legal professionals thought turning off a device
was legal regardless of whether it was an ICD or pacemaker (45%
vs 38%; P=.50). However, medical professionals were more likely
to perceive turning off an ICD as legal than turning off a pace-
maker (85% vs 41%; P<.001).

CONCLUSION: Most respondents thought device therapy should
be withdrawn if the patient requested its withdrawal at the end of
life. However, opinions of medical professionals and patients tend-
ed to be dependent on the type of device, with turning off ICDs
being perceived as more acceptable than turning off pacemak-
ers, whereas legal professionals tended to perceive all devices
as similar. Thus, education and discussion regarding managing
devices at the end of life are important when having end-of-life
discussions and making end-of-life decisions to better understand
patients’ perceptions and expectations.
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ICD = implantable cardioverter-defibrillator; PM = pacemaker

Management of the terminally ill patient has become
increasingly complex as the means to keep a patient
alive have advanced; patients with illnesses that they would
have had no substantial likelihood of surviving 10 years
ago may now be kept alive for weeks, months, or even
years. Multiple legal cases have focused on the rights of
patients, surrogates, and care providers when it comes to
both futile and end-of-life care.'* Specifically, decisions on
many externally provided life-sustaining therapies, includ-
ing feeding tubes, mechanical ventilation, cardiopulmo-
nary resuscitation in the event of cardiac arrest, and the ad-
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ministration of intravenous fluids, antibiotics, and external
pacing, have typically favored the right of the patient or the
surrogate decision maker to refuse and withdraw therapy.
Recent studies have focused on the withdrawal of in-
tracardiac device therapies in terminally ill patients.>'
One of the difficulties that exists with this subset of pa-
tients is that the device may have been present for decades
before the patient presented with a terminal or end-of-life
event. Furthermore, that event may or may not be related
to the reason for which the device was originally placed.
Most implantable cardiac devices, including implantable
cardioverter-defibrillators (ICDs) and pacemakers (PMs),
are used to prevent morbidity and mortality from under-
lying cardiac arrhythmias. The role these devices play in
patients may range from preventive (as in the case of ICDs
implanted for primary prevention of sudden cardiac death)
to therapeutic (as in the case of a PM implanted for com-
plete heart block or to avoid symptomatic bradycardia).
Although it is generally accepted that withdrawal of
ICD therapies to avoid shocks for ventricular tachyarrhyth-
mias in terminally ill patients is reasonable,>® the role of
withdrawing PM therapy, especially in a PM-dependent
patient, is not as clear.”'*!> Notably, to our knowledge, no
legal cases have focused on the legality of device with-
drawal. Nevertheless, a recent expert consensus statement
supports the withdrawal of both ICD and PM therapies
in terminally ill patients if doing so is consistent with pa-
tients’ health care-related values, preferences, and goals.'®
However, the opinions of patients and legal professionals
regarding the ethics and legality of device withdrawal are
less clear. Thus, we surveyed medical professionals, legal
professionals, and patients to determine opinions regarding
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CARDIAC DEVICES IN THE TERMINALLY ILL

the ethicality and legality of withdrawing ICDs and PMs at
the end of life.

PARTICIPANTS AND METHODS

SuRVEY CONSTRUCTION

A survey consisting of 5 cases focusing on withdrawal of
ICD or PM therapy at the end of life, 3 demographic ques-
tions (asking about sex, age range, and profession), and 2
summary questions (asking about the perception of the le-
gality of turning off an ICD vs a PM) was constructed. Four
of the cases focused on terminally ill patients at the end of
life who wished for either ICD or PM therapy to be with-
drawn. A fifth case focused on a terminally ill patient who
had no device but whose terminally ill twin brother was to
have his PM turned off and thus requested administration
of a medication so he could die in a similar way. Cases
were each followed by statements related to the case with
choices on whether the respondent agreed, had a neutral
opinion, or disagreed.

Cases were constructed by 2 investigators (S.J.A., S.K.)
and then adjudicated by both cardiac electrophysiologists
(D.L.H., S.J.A.) and a medical ethicist (P.S.M.). The de-
cision to include a case and the associated questions was
made by consensus among all the authors. (For summary
of case stems, see eAppendix 1 in the Supporting Online
Material, a link to which is provided at the end of this ar-
ticle.) In many of the cases, 2 separate physicians and a
psychiatrist discussed the issue with the patients to ensure
that the patient had been presented with multiple opinions
on issues related to device management and determine that
the patient had clear decision-making capacity.

SURVEY ADMINISTRATION

Surveys were administered via paper or the Internet after
obtaining approval of the Mayo Clinic Institutional Review
Board. Surveys were administered from March 1, 2008, to
March 1, 2009. Paper versions of the survey were delivered
via mail with return envelopes and postage to a total of
428 law school faculty identified from online lists of active
faculty at 5 major US law schools. Surveys were also sent
to 300 district and federal court judges randomly selected
from judicial rosters. However, no judges returned com-
pleted surveys, claiming a conflict of interest should they
express bias given the possibility that such a case could
appear before them in the future. Paper versions were also
given to a series of 400 consecutive patients appearing for
appointments at the outpatient device clinic at Mayo Clinic
in Rochester, MN. All of these paper versions of the sur-
vey were returned to the Survey Research Center at Mayo
Clinic,where responses were anonymized and entered into
a central database. The Web-based version of the survey
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was delivered to a roster of 4442 physicians, nurses, and
other medical professionals who were active members of
the Heart Rhythm Society. Responses to these surveys were
also received by the Survey Research Center, anonymized,
and included in a central database. The investigators had
access only to the final, anonymized database for purposes
of statistical analysis.

STATISTICAL ANALYSES

Responses to survey statements were scaled from 1 to 5: 1 =
strongly disagree; 2 =disagree; 3 =neutral; 4 = agree; and 5 =
strongly agree. Survey responses were analyzed as absolute
percentages of the total number of respondents who agreed
(ie, answered 4 or 5 to a statement) or disagreed (ie, answered
1 or 2 to a statement). If a survey respondent provided no re-
sponse to a specific statement, he or she was excluded from
the analysis. Dichotomous variables were compared using
a ¢? test, and continuous variables were compared using a
t test. Subgroup analyses by age, sex, and profession were
also performed. P< .05 was considered significant.

RESULTS

SuRVEY RESPONDENTS

Of 5270 surveyed medical professionals, attorneys, and
patients, a total of 658 (12%) responded (54% male; 12%
aged 18-30 years; 40% aged 31-50 years; and 48% older
than 51 years; Table). Physicians and other medical profes-
sionals, including device industry representatives, nurses,
and physician assistants, exhibited no significant differ-
ences in their responses to any question and thus were
analyzed as a single group of medical professionals. Most
medical professionals stated that they had been involved
in a situation in which a patient or his or her surrogate de-
cision maker had requested turning off an ICD (267/339;
79%) or PM (226/339; 67%). No significant differences in
responses were seen within groups when taking into ac-
count the sex or age of respondents. (For a summary of
responses to each question and each case, see eAppendix 2
in the Supporting Online Material.)

WitHpRAWAL OF ICD THERAPY

In the case of a terminally ill patient requesting that his
ICD be turned off at the end of life, most legal profession-
als (90% [63/70]), medical professionals (98% [330/336]),
and patients (85% [200/236]) agreed or strongly agreed
that an ICD should be turned off because it represented
the patient’s right to refuse ongoing therapy (eAppen-
dix 2; case 1). However, significantly more patients (7%
[16/236]) than medical professionals (1% [5/336]) dis-
agreed with turning off the ICD (P=.001). In fact, signifi-
cantly more patients (20% [47/236]) and legal profession-
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TABLE. Demographics of Respondents

Sex Age range (y)

Category of respondent Male Female NR 18-30 31-50 >50 NR
Legal professional (n=73) 53(73) 20 (27) 0(0) 0 (0) 7 (10) 66 (90) 0(0)
Patient (n=246) 112 (46) 129 (54) 52 17 (7) 80 (33) 144 (60) 52
Medical professional (n=339) 186 (56) 145 (44) 8(2) 57(17) 173 (52) 100 (30) 9(3)
Overall (N=658) 351 (54) 294 (46) 13(2) 74 (11) 260 (40) 310(48) 14(2)

Data are provided as number (percentage) of respondents. Shown are the sex and age variation among legal profes-
sionals, medical professionals, and patients who responded to the survey. NR = no response.

als (10% [7/70]) thought that turning off the ICD could be
considered akin to physician-assisted suicide or euthana-
sia, whereas few medical professionals believed similarly
(3% [9/334]) (P<.001 [patients vs medical professionals];
P=.01 [legal professionals vs medical professionals]).
Significantly more legal professionals (37% [23/62]) than
medical professionals (12% [40/322]) or patients (18%
[41/227]) thought that turning off an ICD was not in the
patient’s best interests (P<.001 [legal professionals vs
medical professionals]; P=.003 (legal professionals vs
patients]).

When turning off the ICD is against the personal beliefs
of the physician (eAppendix 2; case 5), most patients (59%
[133/224]), legal professionals (68% [47/69]), and medical
professionals (88% [287/328]) still thought that the ICD
should be turned off by the physician. Significantly more
legal professionals (51% [36/70]) than medical profession-
als (13% [43/319]) thought that physicians should not turn
off the ICD when doing so was against their personal be-
liefs and instead should refer the patient to another physi-
cian (P<.001). In fact, most medical professionals (73%
[233/319]) and patients (53% [116/218]) thought that it
would be inappropriate to refuse to turn off the ICD and to
instead refer to a colleague who would be willing to do so.

In response to the summary question regarding turning
off an ICD in a patient who no longer desires shocks, most
medical professionals thought that turning off the ICD was
legal and therefore should be carried out (85% [289/339])
(Figure 1). Significantly fewer patients (53% [130/246])
and legal professionals (45% [33/73]) agreed that turning
off an ICD was legal (P<.001 [medical professionals vs pa-
tients]; P<.001 [medical professionals vs legal profession-
als]). Legal professionals tended to observe the legal status
of turning off an ICD as unclear (29% [21/73]), whereas
fewer patients (17% [42/246]) and medical professionals
(7% [25/339]) held that opinion (P=.04 [legal profession-
als vs patients]; P<.001 [legal professionals vs medical
professionals]). A minority of patients (7% [17/246]), le-
gal professionals (5% [4/73]), and medical professionals
(1% [3/339]) thought that turning off an ICD was akin to
physician-assisted suicide or euthanasia.

Mayo Clin Proc.
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WitHDRAWAL OF PM THERAPY IN THE

NoN—PM-DEePENDENT PATIENT

Most legal professionals (89% [62/70]), medical profes-
sionals (87% [294/337]), and patients (79% [188/237])
thought that withdrawal of PM therapy in a non—PM-de-
pendent patient was appropriate based on the express wish
of the patient. However, significantly more patients (21%
[50/236]) thought that turning off the PM in the non—PM-
dependent patient would be akin to physician-assisted
death or euthanasia (P=.01 [patients vs legal profession-
als]; P<.001 [patients vs medical professionals]) (eAp-
pendix 2; case 2). Despite this, few patients (9% [22/237])
disagreed with turning off the PM based on the fact that it
represented the patient’s wishes. Despite this general con-
sensus on turning off the PM, few agreed that it was in
the best interests of the patient (legal professionals: 11%
[7/61]; medical professionals: 23% [72/319]; and patients:
36% [83/233]). Legal professionals (44% [27/61]) tended
to think that turning off the PM was not in the patient’s
best interests more often than medical professionals (28%
[88/319]) or patients (25% [58/233]) (P=.01 [legal profes-
sionals vs medical professionals]; P=.004 [legal profes-
sionals vs patients]).

WitHpRAWAL oF PM THERAPY IN THE PIVI-DEPENDENT PATIENT

Although more than a third of medical professionals (37%
[124/331]) and patients (34% [77/227]) thought that a PM
should not be turned off in a PM-dependent patient be-
cause doing so would be akin to physician-assisted death
or euthanasia, fewer legal professionals were apt to believe
the same way (15% [11/71]) (P<.001 [medical profes-
sionals vs legal professionals]; P=.003 [patients vs legal
professionals]; eAppendix 2; case 3). In fact, most legal
professionals did not think that turning off a PM in a PM-
dependent patient constituted physician-assisted death or
euthanasia (73% [52/71]). Significantly more legal profes-
sionals (81% [57/70]) thought the PM should be turned off
in a PM-dependent patient because it was the patient’s right
to refuse continued therapy (P<.001 ([legal professionals
vs medical professionals]; P=.006 [legal professionals vs
patients]). More than half of the surveyed medical profes-
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FIGURE 1. Perceptions of the legality of withdrawing implantable cardioverter-defibrillator (ICD)
therapy. Shown is the percentage of medical professionals, legal professionals, and patients
who perceived withdrawal of ICD therapy as legal, of unclear legal status, or as akin to physician-
assisted suicide or euthanasia or who offered no opinion. All groupwise comparisons were sig-
nificant (P<.001), except for the comparison between legal professionals and patients, with a
similar percentage believing that withdrawal of ICD therapy was akin to physician-assisted suicide
or euthanasia. The actual percentage for each group is listed above the respective bar.

sionals (58% [190/328]) and patients (68% [157/230]) also
agreed that the PM should be turned off. Most legal profes-
sionals tended to agree with turning off the PM. However,
legal and medical professionals tended to consider that do-
ing so was in the best interests of the patient less often than
did surveyed patients (legal professionals: 8% [5/61]; medi-
cal professionals: 14% [45/319]; patients: 32% [74/228];
P<.001 [patients vs legal professionals]; P<.001 [patients
vs medical professionals]).

EutHAaNAsIA IN THE NoN—DEevice-BEARING PATIENT

Case 4 focused on a terminally ill patient whose PM-
dependent and terminally ill twin brother died shortly
after his PM therapy was withdrawn (at his own re-
quest). The patient summarily requested that he be given
a drug to slow his heart rhythm artificially in the hopes
that this would result in his dying in a fashion similar
to that of his twin brother. Most medical professionals
(99% [333/338]), legal professionals (86% [62/72]),
and patients (91% [204/225]) thought that the physician
should clearly explain that administering such a medica-
tion solely to cause death was not possible. Moreover,
although most medical professionals (96% [322/334])
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and patients (86% [191/222]) disagreed with the physi-
cian prescribing an oral medication that would result in
a slow heart rhythm and eventually death, significantly
fewer legal professionals held a similar opinion (68%
[46/68]) (P<.001 [legal professionals vs medical profes-
sionals]; P=.001 [legal professionals vs patients]). In fact,
significantly more legal professionals (25% [18/72]) than
medical professionals (10% [34/331]) or patients (13%
[30/226]) tended to agree that the patient’s request was
justifiable because of the clinical scenario (P=.002 [le-
gal professionals vs medical professionals]; P=.03 [le-
gal professionals vs patients]). In contrast, most medical
professionals (93% [308/332]), legal professionals (92%
[66/72]), and patients (86% [193/225]) disagreed with
the patient’s request being justifiable because of the twin
brother’s clinical scenario.

ComparisoN oF OpiNioNs oN WiTHDRAWAL oF PM THERAPY

Almost a third of medical professionals thought that turning
off a PM in a completely PM-dependent patient was akin to
physician-assisted suicide or euthanasia (32% [110/339]).
Despite this, most still thought that turning off a PM was
either legal (41% [138/339]) or that the legal status was un-
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FIGURE 2. Perceptions of the legality of withdrawing pacemaker (PM) therapy. Shown is the per-
centage of medical professionals, legal professionals, and patients who perceived withdrawal of
PM therapy in a completely PM-dependent patient as legal, of unclear legal status, or as akin to
physician-assisted suicide or euthanasia or who offered no opinion. More medical professionals
perceived withdrawal of therapy as akin to physician-assisted suicide or euthanasia than legal
professionals or patients (P<.001). In contrast, more legal professionals perceived the legal
status as unclear than medical professionals or patients (P<.001). The percentage of respon-
dents who perceived withdrawal as legal did not differ significantly among the groups. The actual
percentage for each group is listed above the respective bar.

clear (17% [58/339]) (Figure 2). Patients believed less often
that turning off a PM was akin to physician-assisted suicide
or euthanasia (24% [55/246]; P=.01) but believed similarly
that turning off the device was legal (92/246; 40%; P=.44)
or that the legal status was unclear (18% [44/246]; P=.83).
Legal professionals, conversely, were more apt to perceive
the legal status of turning off a PM as unclear (33% [24/73])
(P=.01 [legal professionals vs patients]; P=.003 [legal pro-
fessionals vs medical professionals]). The plurality of legal
professionals (37% [27/73]) thought that turning off a PM
was legal and a minority (12% [9/73]) thought that turning
off the PM was equivalent to physician-assisted suicide or
euthanasia.

There were significant differences in perceptions of
withdrawal of PM therapy between PM-dependent and
non-PM-dependent patients. Although significantly more
medical professionals (37% [124/331] vs 7% [22/334];
P<.001) and patients (34% [77/227] vs 21% [50/236];
P=.003) thought that withdrawing PM therapy was akin
to physician-assisted suicide or euthanasia in a PM-de-
pendent patient, there was no significant difference in
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the perception of legal professionals (15% [11/71] vs
9% [6/70]; P=.44) (Figure 3). Furthermore, there was no
significant difference in legal professionals’ attitudes re-
garding the appropriateness of withdrawal of PM therapy
regardless of PM dependence (Figure 4). There were no
significant differences in attitudes of medical professionals,
legal professionals, and patients regarding withdrawal in the
non-PM dependent patient. However, medical professionals
were more likely to disagree with withdrawal of PM therapy
in the PM-dependent patient than were legal professionals
or patients (P=.002 [medical professionals vs legal profes-
sionals]; P=.002 [medical professionals vs patients]).

ComPARISON oF OPINIONS ON WITHDRAWAL OF

ICD vs PM THerAPY

Although overall more people thought that turning off an
ICD was legal than turning off a PM in a PM-dependent
patient, this was most marked among medical profession-
als and least among legal professionals (Figure 5). A simi-
lar number of legal professionals thought that turning off
a device was legal regardless of whether it was an ICD or
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FIGURE 3. Perceptions regarding pacemaker (PM) withdrawal at the end of life: akin to physician-assisted sui-
cide or euthanasia? Shown is the percentage of medical professionals, legal professionals, and patients who
perceived withdrawal of PM therapy as akin to physician-assisted suicide or euthanasia in a PM-dependent vs
non—-PM-dependent patient. Significantly more medical professionals and patients thought that PM withdrawal
was akin to physician-assisted suicide or euthanasia when patients were PM-dependent than when they were
not (P<.001). The actual percentage for each group is listed above the respective bar.

a PM (45% vs 38%; P=.50). Medical professionals were
more likely to perceive turning off an ICD than a PM as
legal (85% vs 41%; P<.001). Furthermore, medical profes-

sionals were the most likely to perceive turning off a PM
as akin to euthanasia (33%) and significantly less likely to
hold a similar belief about an ICD (1%; P<.001).
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FIGURE 4. Perceptions of whether pacemaker (PM) therapy should be withdrawn at the end of life on the ba-
sis of a patient’s right to refuse. Shown is the percentage of medical professionals, legal professionals, and
patients who thought that PM therapy should be withdrawn on the basis of the patient’s right to refuse further
therapy in a PM-dependent vs non-PM-dependent patient. Although most medical professionals, legal profes-
sionals, and patients thought that therapy should be withdrawn in either group, significantly fewer medical
professionals and patients thought that PM withdrawal was appropriate when the patient was PM-dependent
than when they were not (P<.001). However, the perception of legal professionals did not differ significantly with
regard to device dependence. The actual percentage for each group is listed above the respective bar.
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FIGURE 5. Comparison of the perceptions of legality of turning off implantable cardioverter-defibrillator (ICD) vs
pacemaker (PM) therapy. Shown is the percentage of medical professionals, legal professionals, and patients
who perceived withdrawing ICD vs PM therapy (when the patient was PM-dependent) as either legal or as akin to
physician-assisted suicide or euthanasia. Significantly more medical professionals and patients perceived with-
drawal of ICD therapy as legal (P<.001); however, the opinions of legal professionals did not differ significantly
on the basis of device type. However, all groups (medical professionals [P<.001], legal professionals [P<.01]
and patients [P<.001]) were more likely to perceive withdrawing PM therapy as akin to physician-assisted
suicide or euthanasia than withdrawing ICD therapy. The actual percentage for each group is listed above the

respective bar.

DISCUSSION

With recent consensus guidelines regarding the withdrawal
of implantable cardiac device therapy at the end of life,
understanding the thinking of patients, legal professionals,
and medical professionals regarding these issues remains
key.'® Although several studies have focused on the atti-
tudes of medical professionals regarding management of
ICD therapy at the end of life, few have assessed attitudes
regarding PMs, only 2 have looked at patient attitudes,
and none have examined the attitudes of legal profession-
als.> 131718 Understanding the attitudes of each group is im-
portant if we are to foster discussion between medical pro-
fessionals and patients to ensure that all parties are equally
satisfied and comfortable with the decisions made.

The withdrawal of ICD therapy at the end of life has be-
come much more acceptable among medical professionals
and is generally thought to be ethically permissible.’81°20
However, the legality of this is not as clear, in part due to
the lack of court cases focusing specifically on withdrawal
of implantable cardiac device therapy. Furthermore, most
legal cases have focused on withdrawal of life-sustaining
therapies that are often more proximate to the end-of-life
event (eg, intubation and mechanical ventilation, feeding
tubes, and intravenous hydration) or visibly invasive (eg,
hemodialysis). Cardiac device therapies, such as ICDs

Mayo Clin Proc. * November 2010;85(11):981-990

and PMs, are unique in that they dwell within the patient’s
body and, except in the case of an ICD shock, are often
imperceptible to the patient.

The survey responses indicate a wide range of percep-
tions regarding the withdrawal of device therapy depend-
ing on the case (ie, which type of device is being consid-
ered) and the background of the respondent (ie, whether
a patient, a legal professional, or a medical professional).
Legal professionals were the most likely to think that de-
vice withdrawal was either legal or that the legal status was
unclear, regardless of the type of device. It is interesting to
note, however, that the opinions of medical professionals
were the most wide-ranging, with a large majority perceiv-
ing the withdrawal of ICD therapy as legal and nearly a
third perceiving the withdrawal of PM therapy in the PM-
dependent patient as akin to physician-assisted suicide or
euthanasia.

To understand the unique differences between with-
drawal of a life-sustaining therapy and physician-assisted
suicide, a distinction in terms is necessary. In physician-as-
sisted suicide or euthanasia, the patient’s life is terminated
using a prescribed method by a clinician and self-admin-
istered by the patient or directly administered by the clini-
cian.>*?"? In withdrawing an unwanted therapy, the intent
is not to hasten death but to withdraw a therapy that is per-
ceived as a burden.?>**? In the context of ethical principles,
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regardless of the fact that a PM in a PM-dependent patient
is a constitutive therapy without the continued operation of
which the patient may not survive, it still represents an arti-
ficial life-sustaining treatment that the patient has the right
to refuse at any time. Furthermore, established case law
holds that patients have the right to refuse or request the
withdrawal of any treatment and has repeatedly held that
no single treatment holds unique moral status, although
no single case has focused specifically on management of
ICDs and PMs at the end of life. Thus, the management of
ICDs and PMs still falls in line with prior legal cases re-
garding withdrawal of specific life-sustaining therapies.'®
One contention that can be made is that the patient
who is PM-dependent may wish for withdrawal of PM
therapy for the primary purpose of hastening death.
However, a PM also constitutes continuance of an arti-
ficial therapy that requires continued follow-up and can
be associated with a variety of complications related to
both sensing and provision of therapy. Thus, continued
operation of a PM carries with it necessary continued
follow-up that a patient may regard as burdensome. Fur-
thermore, withdrawal of a PM, even if it may hasten the
time of death, is not the same as providing a medication
that would cause death in a similar fashion (ie, by slow-
ing the heart rate to a degree that would cause death).
Although most respondents thought that PM therapy
should be withdrawn in the PM-dependent patient, most
also thought that acceding to the wish of the twin brother
who requested that his own heart rate be slowed via the
introduction of a therapy such as a pharmaceutical agent
was not appropriate. Moreover, although some respondents
agreed that the twin brother’s request was justifiable on the
basis of his clinical scenario, the overwhelming majority of
respondents did not believe that the request was justifiable
because the PM-dependent brother may have died faster as
a result of the withdrawal of a life-sustaining therapy. It
is interesting to note that significantly more legal profes-
sionals than medical professionals or patients (who tended
to have similar responses) were likely to think that the pa-
tient’s request was justifiable because of the clinical sce-
nario (25%) or to agree with prescribing a medication that
would lead to death (18%). However, legal professionals,
medical professionals, and patients were all similar in their
assessment that the reason for the request being justifiable
had nothing to do with the ability of the twin brother to
turn off his PM and perhaps die faster as a result of an in-
adequate heart rate or rhythm. This is consistent with prior
decisions by the US Supreme Court in that the decision is
not one of a “right to die” but rather of a “right to refuse un-
wanted treatments,” as in the Cruzan decision,” and in that
withholding or withdrawing treatments is not equivalent to
physician-assisted death, as in the Vacco decision.”
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Most respondents thought that all device therapy, wheth-
er an ICD, a PM in a non—PM-dependent patient, or a PM in
a PM-dependent patient, should be withdrawn when it re-
flects the patient’s wishes. This is despite the fact that few
respondents thought that withdrawing any of these thera-
pies was in the best interests of the patient. Respondents
perceived a difference between ICDs and PMs in terms of
the appropriateness of withdrawal, especially when taking
into account PM dependence. These differences in percep-
tion were most marked among medical professionals and
least among legal professionals, perhaps reflecting a dif-
ference in how life-sustaining therapies are perceived by
medical vs legal professionals. Legal professionals tend
to perceive all artificial life-sustaining therapies as equal
regardless of temporal distinctions between the time of
withdrawal and the time of death. Specifically, although
withdrawal of ICD therapy in a patient with no episodes
of ventricular tachyarrhythmia may not have any associa-
tion with the time of death, withdrawal of a PM in an en-
tirely PM-dependent patient may have a closer temporal
relationship. The fact that the pacemaker still represents an
artificial therapy, regardless of how constitutive, and that
it is continuous does not alter the fact that it is an artificial
therapy that a patient can refuse or request the withdrawal
of, just as a patient can refuse or request the withdrawal of
mechanical ventilation.

However, the medical professional will be the one in-
volved in the withdrawal of any device therapy. Thus, the
personal principles of the medical professional involved
in the patient’s care should be taken into account when
the decision to withdraw therapy is made. Although most
respondents agreed that device therapy should be with-
drawn, more than one-third of medical professionals still
perceive withdrawing PM therapy as akin to physician-
assisted suicide or euthanasia. Although medical profes-
sionals are not compelled to carry out device deactivation
in these cases, they should also inform the patient of their
preference and not impose these beliefs on the patient.?%
Most medical professionals and patients thought that it
would be inappropriate to involve a different clinician who
might be willing to provide the desired care; however, it
is generally accepted that such an act is permissible when
the primary clinician thinks that performing an act that is
legally and/or ethically allowable goes against his or her
personal beliefs.

Our study has the limitations typical of survey-based
studies. First, only 12% of those surveyed responded. Thus,
there may be some bias reflected among those who chose
to respond. The differences in opinion among medical pro-
fessionals, legal professionals, and patients may also re-
flect differences in the understanding of how these devices
function. The attitudes of patients with devices may also
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reflect the attitudes of the medical professionals who care
for them because their understanding of devices is often
largely dependent on counseling by their clinicians. Fur-
thermore, medical and legal professional respondents may
represent a geographically heterogeneous population that
may be affected by local differences in state law. Moreover,
given that all patients were seen in a single institution, their
responses may not be readily applicable to patients seen in
other areas of the country.

In particular, only 8% of medical professionals respond-
ed to the survey, raising the question of whether these re-
sults can be generalized to all medical professionals. First,
it was unclear in which geographic regions the respondents
resided, and thus it is not necessarily clear if the respon-
dents represented a geographically diverse population.
Second, the respondents may have represented those with
strong opinions related to end-of-life care and thus may not
reflect the opinions of the average medical professional.
However, our findings parallel those noted in recent Heart
Rhythm Society expert consensus statements.'® Thus, the
opinions of the respondents in our cohort at least appear to
parallel those reached by expert consensus regarding the
same issues.

Similarly, the legal professionals surveyed represented
faculty from only 5 select law schools. Although these law
schools represented a wide-ranging geography, the 17%
response rate suggests the possibility that respondents may
not have been equally distributed among all law schools.
Furthermore, similar to medical professionals, the legal
professionals who chose to respond may have already had
strong opinions on the subject. Responses from legal pro-
fessionals may also have been influenced by their specific
area of legal interest (eg, constitutional law, malpractice
law). Thus, it is unclear if the sum of their individual opin-
ions may be extrapolated to a more general legal opinion.
However, the lack of existing case law in this area means
that, until such a case appears before a court, interpreta-
tions must be based on prior judicial decisions related to
end-of-life care.

CONCLUSION

Although most medical professionals, legal professionals,
and patients think that implantable cardiac device therapy
should be withdrawn on the basis of the patient’s right to
refuse continued life-sustaining therapy, clear differences
remain in how ICDs and PMs are perceived, especially
when the patient is PM-dependent. These differences are
most apparent among medical professionals, with almost
one-third of medical professionals perceiving withdrawal
of a PM as physician-assisted suicide or euthanasia and
only 1% believing the same about an ICD. Legal profes-
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sionals, however, tended to see few differences between
withdrawal of ICDs and PMs, perhaps reflecting a different
vantage point on the withdrawal of life-sustaining thera-
pies. In fact, legal professionals most commonly thought
that there was a lack of clarity in whether turning off an
ICD or PM was legal. Patients, in turn, have a wide range
of opinions regarding the appropriateness and legality of
withdrawing therapies. Although existing case law does
not specifically focus on ICDs or PMs, extension of case
law to these therapies generally supports their withdrawal
when the patient requests it. Despite this, perceptions about
how these devices should be managed at the end of life
remain widely varied. The importance of recognizing dif-
fering perceptions of withdrawal of device therapy and of
providing continued education regarding end-of-life care is
highlighted in our study by the fact that greater than one-
third of respondents overall thought that withdrawing PM
therapy in the PM-dependent patient was akin to physician-
assisted suicide or euthanasia. Thus, these results highlight
the importance of communication among medical profes-
sionals to identify distinctions between withdrawing ICDs
and PMs and between patients and clinicians to clarify pa-
tient perceptions regarding device management and goals
of care at the end of life.

We would like to acknowledge the Heart Rhythm Society
for its distribution of the online survey to its membership.
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