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ntroduction
His defibrillator kept going off . . . It went off 12 times in
ne night . . . He went in and they looked at it . . . they said
hey adjusted it and they sent him back home. The next day
e had to take him back because it was happening again. It
ept going off and going off and it wouldn’t stop going
ff.”1

Society representation on this document included: American College of
ardiology (Mark H. Schoenfeld); American Geriatrics Society and the
merican Academy of Hospice and Palliative Medicine (Nathan E. Gold-

tein); American Heart Association (Debra L. Wiegand); European Heart
hythm Association (Luigi Padeletti and Panos E. Vardas). Endorsed by

he Heart Rhythm Society on May 3, 2010.
547-5271/$ -see front matter © 2010 Published by Elsevier Inc. on behalf of H
It is well-documented that implantable cardioverter-de-
brillators (ICDs) save lives in multiple populations at risk
or sudden death.2 Pacemakers (PMs) have saved lives for
ndividuals with bradyarrhythmias for five decades,3 and
ardiac resynchronization therapy (CRT) devices more re-
ently have also been shown to improve symptoms and
urvival.4 As indications for device therapy continue to
xpand,2 the population of patients with these devices con-
inues to grow.5

Despite the introduction of new technologies, all patients
ltimately will reach the end of their lives, whether due to
heir underlying heart condition, or development of another
erminal illness. In the last weeks of their lives,1 twenty
ercent of ICD patients receive shocks which are painful6

nd known to decrease quality of life6,7 and which greatly
ontribute to the distress of patients and their families.1

Most physicians, nurses, and other health care pro-
iders (referred to as “clinicians” throughout the document)
nd industry-employed allied professionals (IEAPs) who
rimarily interact with patients with Cardiovascular Im-
lantable Electronic Devices (CIEDs, which include all PM,
CD, and CRT devices) have cared for dying patients and
ave participated in device deactivations.8 However, the
nderstanding of device deactivation varies8,9 and studies
how that many physicians report uneasiness with conver-
ations addressing device management as patients near the
nd of their lives.9 Few patients or families discuss the
eart Rhythm Society. doi:10.1016/j.hrthm.2010.04.033
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ption of device deactivation with their physicians prior to
he days preceding death, even among patients with “do not
esuscitate” orders.1 Among physicians caring for patients
ith heart failure, few regularly discuss device deactivation
ith their patients.10

The goals of this document are:

) To make clinicians aware of the legal, ethical, and reli-
gious principles which underlie withdrawal of life-sus-
taining therapies, including device deactivation, in pa-
tients who have made this decision;

) To highlight the importance of proactive communication
by the clinician in order to minimize suffering as the end
of life nears for patients with CIEDs; and

) To provide a management scheme to guide the clinician
in assisting a patient with a request to withdraw CIED
therapy.

While this document will focus on patients nearing the
nd of life, it will also address patients who have made a
ecision for CIED deactivation at other times, as well as the
ights and responsibilities of clinicians (and others, such as
ndustry-employed allied professionals) who may not wish
o perform deactivation. To address this topic, a multidis-
iplinary writing group was convened consisting of electro-
hysiologists (DH, RH, NK, RL, LP, MS, PV), patients
RZ), and individuals with expertise in the fields of geriat-
ics (NG, DW), palliative care (NG, DW), psychiatry (LP),
ediatrics (RH), nursing (DW), law (GA, RZ), ethics (GA,
F, DK, PM, DW, RZ), and divinity (MF). Input from

ndustry and patient groups was also solicited and incorpo-
ated where relevant. Recommendations are based on con-
ensus of the writing group and confirmed by the Heart
hythm Society’s established consensus process. Agree-
ent was greater than 90% on all recommendations. When

sing or considering the guidance given in this document, it
s important to remember that there are no absolutes with
egard to many clinical situations. The ultimate judgment
egarding care of a particular patient must be made by the
ealth care provider and the patient in light of all the
ircumstances presented by that patient.

asic principles
thical and legal principles and precedents

A patient with decision-making capacity has the legal
right to refuse or request the withdrawal of any medical
treatment or intervention, regardless of whether s/he is
terminally ill, and regardless of whether the treatment
prolongs life and its withdrawal results in death.
When a patient lacks capacity, his/her legally-defined
surrogate decision-maker has the same right to refuse or
request the withdrawal of treatment as the patient would
have if the patient had decision-making capacity.
The law presumes that all adults are competent, defined
as the ability to understand the nature and consequences
of one’s decisions. Only a court can declare an adult
patient incompetent. In most situations, however, clini-
cians can assess patients’ decision-making capacity and
act on these assessments without involvement of the
courts.
Ethically and legally, there are no differences between
refusing CIED therapy and requesting withdrawal of
CIED therapy.
Advance directives should be encouraged for all patients
with CIEDs.
Legally, carrying out a request to withdraw life-sustain-
ing treatment is neither physician-assisted suicide nor
euthanasia.
Ethically, CIED deactivation is neither physician-as-
sisted suicide nor euthanasia. When carrying out a pa-
tient’s request for withdrawal of a life-sustaining treat-
ment that a patient perceives as unwanted (including
CIED therapies), the clinician’s intent is to discontinue
the unwanted treatment and allow the patient to die
naturally of the underlying disease - not to terminate the
patient’s life.
The right to refuse or request the withdrawal of a treat-
ment is a personal right of the patient and does not
depend on the characteristics of the particular treatment
involved (i.e., CIEDs). Therefore, no treatment, including
CIED therapies, has unique ethical or legal status.
A clinician cannot be compelled to carry out an ethi-
cally-and legally-permissible procedure (i.e., CIED
deactivation) that s/he personally views in conflict with
his/her personal values. In these circumstances, the
clinician cannot abandon the patient but should in-
volve a colleague who is willing to carry out the
procedure.

Four prima facie principles have been used to character-
ze most ethical concerns in medicine: respect for patient
utonomy, beneficence, nonmaleficence, and justice. Re-
pect for patient autonomy refers to the duty to respect
atients and their rights of self-determination, beneficence
efers to the duty to promote patient interests, nonmalefi-
ence refers to the duty to prevent harm to patients and
ustice refers, in part, to the duty to treat patients and
istribute health care resources fairly.11 When applied to the
are of an individual patient, however, these principles may
onflict with each other. For example, a patient’s values,
references and goals (e.g., device deactivation at the end of
ife) may be at odds with a clinician’s perception of how
est to help and not harm the patient (e.g., continue CIED
herapies). Clinical ethics identify, analyze, and provide
uidance on how to resolve these conflicts12.The law de-
nes boundaries for clinical practice. Because ethics and

aw are closely aligned, they are considered together in this
ection.

A life-sustaining treatment is an intervention provided
nd managed by clinicians that prolongs life but may or may
ot reverse the underlying disease.13 Examples of life-sus-
aining treatments are hemodialysis, mechanical ventilation,
nd medically assisted nutrition and hydration. Most clini-
ians who care for patients with CIEDs regard therapies
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3Lampert et al Patients requesting withdrawal of CIED therapy
elivered by pacemakers and implantable cardioverter-de-
brillators (ICDs) as life-sustaining.8,14

nformed consent and the right to refuse
reatment
nformed consent derives from the ethical principle of re-
pect for persons; autonomy is maximized when patients
nderstand the nature of their diagnoses and treatment op-
ions and participate in decisions about their care. Informed
onsent is the most important legal doctrine in the clinician-
atient relationship. Clinicians are ethically and legally ob-
igated to ensure that patients are informed and allowed to
articipate in decision making regarding their diagnoses and
reatment options.13,15,16

Elements of informed consent include information, pa-
ient voluntariness, and patient decision-making capacity.
ecision-making capacity is a clinical term and refers to a
atient’s ability to make informed health care-related deci-
ions. Clinicians determine decision-making capacity by
hether a patient is able to:15-17 1) make and communicate

hoices; 2) understand relevant information; 3) appreciate
he clinical situation and its consequences; 4) manipulate
nformation rationally; 5) make a decision that is consistent
ith the patient’s values and goals.
Because of these requirements, proof of capacity can

ary according to the complexity of the decision to be made;
.g., the graver the consequences of the decision, the greater
he proof of capacity the clinician should require. Never-
heless, clinicians should not presume incapacity in patients
ho make decisions contrary to the clinicians’ recommen-
ations.15,16 In contrast, competence is a legal term and is
etermined by courts.16 In most situations it is acceptable to
ct on the physician’s determination of capacity without
ormal legal declaration of incompetence.15,16 Most patients
ho have lost decision-making capacity due to illness have
ot been declared incompetent by courts. With few excep-
ions (e.g., emergencies), a clinician may not treat a patient
ntil the clinician has given the patient (or his/her surrogate)
nformation about the proposed treatment, alternatives, and
he risks and benefits of each—after which the patient (or
urrogate) has the right to agree, accept an alternative, or
efuse treatment altogether.17

A corollary to informed consent is informed refusal. A
atient has the right to refuse any treatment, even if the
reatment prolongs life and death would follow a decision
ot to use it. A patient also has the right to refuse a previ-
usly consented treatment if the treatment no longer meets
he patient’s health care goals, if those goals have changed
e.g., from prolonging life to minimizing discomforts), or if
he perceived burdens of the ongoing treatment now out-
eigh the perceived benefits of that treatment (e.g., quality
f life);18–21 honoring these decisions is an integral part of
atient-centered care. As described in the AMA Statement
n end-of-life care, “[patients are entitled] to trustworthy
ssurances that preferences for withholding or withdrawing
reatment will be honored”.14,22,23 If a clinician initiates or
ontinues a treatment that a patient (or his/her surrogate) has
efused, then ethically and legally the clinician is commit-
ing battery, regardless of the clinician’s intent.15,17,24,25

The courts in the United States have ruled that the right
o make decisions about medical treatments is both a com-
on law right (derived from court decisions) based on

odily integrity and self-determination and a constitutional
ight based on privacy and liberty.17,18,26 Further, U.S.
ourts have consistently upheld a patient’s right to refuse
ngoing treatment. In the Matter of Karen Quinlan, Su-
reme Court of New Jersey, 1976, the Court ruled that the
atient had both common law and constitutional rights to
efuse continued ventilator support, even though her clini-
ians believed she would die without it.27 In Cruzan v.
irector, Missouri Department of Health, 1990, which in-
olved a feeding tube, the U.S. Supreme Court confirmed
hat patients have the right to refuse life-sustaining treat-
ents. The Court also ruled that a feeding tube was a
edical treatment and that this treatment did not have

nique status.28 In the case of Terri Schiavo,29 all the courts
hat reviewed the case ruled that adult patients have a
onstitutional right to refuse any treatment; including a
ife-sustaining treatment and that there is no legal difference
etween withdrawing an ongoing treatment, and not starting
reatment in the first place. Finally, these rights extend to
atients who lack decision-making capacity through previ-
usly expressed statements (e.g., advance directive) and
urrogate decision-makers.20,29–31

In none of the above cases did the courts distinguish
etween types of life-sustaining treatments. The law applies
o the person, and informed consent is a right of the pa-
ient—it is not specific to any one medical interven-
ion.17,29,32,33 Thus, even though the Supreme Court has not
pecifically commented on the question of PM or ICD
eactivation, because CIEDs deliver life-sustaining thera-
ies, discontinuation of these therapies is clearly addressed
y the above Supreme Court precedents upholding the right
o discontinue life-sustaining treatment.

urrogate decision-making
or patients who lack decision-making capacity and those
eclared incompetent by a court, clinicians must rely on sur-
ogates to make decisions. If the patient has an advance direc-
ive (AD) that identifies a surrogate, legally as well as ethically
he patient’s choice of surrogate must be respected.15 In the
bsence of an AD, clinicians must identify the legally-
ecognized appropriate surrogate. The ideal surrogate is one
ho best understands the patient’s health care-related goals

nd preferences. In the United States, most states specify by
aw a hierarchy of surrogate decision-makers (e.g., spouse,
ollowed by adult child, etc). Clinicians should be aware of
he definition of legal surrogate in their states.34 When
aking decisions, a surrogate should adhere to the instruc-

ions in the patient’s AD (if one exists) and base decisions
n the patient’s—not the surrogate’s—values and prefer-
nces if known (i.e., the “substituted judgment” standard). If
nknown, the surrogate should base his/her decision on
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4 Heart Rhythm, Vol xx, No x, Month 2010
linical, quality of life, and other factors (i.e., the “best
nterest” standard).35

In the Cruzan case, to paraphrase Justice Sandra Day
’Connor’s concurring opinion, had the patient said, “If I’m

ver unable to make treatment decisions myself, I would
ike my mother to make them for me,” that would have been

constitutionally-protected delegation of authority with
hich the state could not interfere.28 Justice O’Connor’s
pinion helped foster the health care surrogate movement,
nd now in every state a person can designate another to
ake healthcare decisions (including treatment refusals) for

hem when they are unable to make them for themselves.
he surrogate has the same rights to accept or reject medical

reatments as a patient with decision-making capacity.
hen the appropriate surrogate makes a decision, clinicians

re morally and legally obligated to respect this choice as if
t were made by the patient.

ommon concerns related to withdrawing CIED
herapies
s described, the legal precedents and ethical principles are
nambiguous–a patient has the right to refuse and request
he withdrawal of CIED therapies regardless of whether s/he
s terminally ill or not, and regardless of whether the ther-
pies prolong life and hence death would follow as a con-
equence of a decision not to use them.15,36 However, pa-
ients and clinicians may have additional questions about
ithdrawing CIED therapies, especially deactivating pace-
akers in pacemaker-dependent patients.8 Many of these

oncerns are addressed by applying the ethical principles
nd legal precedents described previously.

Œ Concern: Is withdrawing a CIED therapy akin to
ssisted suicide or euthanasia?

Clinicians may be concerned that withdrawing life-sus-
aining treatments such as CIED therapies amounts to as-
isted suicide or euthanasia. However, two factors differen-
iate withdrawal of an unwanted therapy from assisted
uicide and euthanasia: the intent of the clinician, and the
ause of death. First, in withdrawing an unwanted therapy,
he clinician’s intent is not to hasten the patient’s death, but
ather, to remove a treatment that is perceived by the patient
s a burden.15,21,36 In contrast, in assisted suicide, the pa-
ient intentionally terminates his/her own life using a lethal
ethod provided or prescribed by a clinician. In euthanasia,

he physician intentionally terminates the patient’s life (e.g.,
ethal injection). Second, in assisted suicide and euthanasia,
he cause of death is the intervention provided, prescribed,
r administered by the clinician. In contrast, when a patient
ies after a treatment is refused or withdrawn, the cause of
eath is the underlying disease.14

US Supreme Court decisions have made a clear distinc-
ion between withholding or withdrawing life-sustaining
reatments, and assisted suicide or euthanasia. In the Vacco
ase, Chief Justice William Rehnquist wrote,
The distinction comports with fundamental legal principles
f causation and intent. First, when a patient refuses life-
ustaining medical treatment, he dies from an underlying
atal disease or pathology; but if a patient ingests lethal
edication prescribed by a physician, he is killed by that
edication . . . our assumption of a right to refuse treatment
as grounded not . . . on the proposition that patients have
. . . right to hasten death, but on well established tradi-

ional rights to bodily integrity and freedom from unwanted
ouching.”26,28,37

The Court ruled that all patients have a constitutional
ight to refuse treatment, but no one has a constitutional
ight to assisted suicide or euthanasia. In another case, the
ourt ruled that clinicians can legally (and should, from an
thical perspective) provide patients with whatever treat-
ents needed to alleviate suffering (such as morphine) even

f the treatments might hasten death. Criminality is deter-
ined by the clinician’s intent.38

Œ Concern: Are there unique factors about CIED ther-
py that differentiate it from other life-sustaining therapies?
ontinuity, duration, integration within the body?

General agreement exists that ICD deactivation in dying
atients is ethically permissible, especially if done to avoid
ncomfortable shocks.1,39–41 Less agreement, however, ex-
sts that pacemaker deactivation is ethically permissible,
specially in pacemaker-dependent patients.8,14,40,42 One
urported rationale for this distinction is that ICD therapies
re intermittent whereas pacemaker therapy in a pacemaker-
ependent patient is continuous; death might not occur
mmediately after ICD deactivation, whereas death might
ccur quickly after pacemaker deactivation. Yet, wide-
pread agreement exists that withdrawing other continuous
ife-sustaining treatments, such as mechanical ventilation, is
thically and legally permissible.43 Duration of therapy may
lso be cited as differentiating PM therapy. However, pa-
ients have the right to refuse any treatments to which they
reviously consented even if they have received the treat-
ent over a long period of time. Similarly, agreement exists

hat withdrawing other long-term life-sustaining treatments,
uch as hemodialysis and artificial hydration and nutrition,
s ethically and legally permissible.43 Similarly, there is no
thical or legal distinction between a treatment that’s inte-
rated within the body, versus one which is outside the
ody.43 Thus, the fact that pacemakers provide continuous
ong-term therapy that is integrated within the body, does
ot detract from the permissibility of carrying out requests
o withdraw therapy from patients who no longer want the
herapy.

Œ Concerns about other factors: Constitutive versus
egulative therapies, replacement versus substitutive thera-
ies

Regulative therapies “coax the body back toward its own
omeostatic equilibrium” (e.g., ICD shocks to restore sinus
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5Lampert et al Patients requesting withdrawal of CIED therapy
hythm), whereas constitutive therapies “take over a func-
ion the body can no longer provide for itself” (e.g., pace-
aker therapy for complete heart block).43 However prece-

ent allows withdraw of other constitutive life-sustaining
reatments such as mechanical ventilation and artificial hy-
ration and nutrition from patients who no longer want the
reatments.

Constitutive therapies can be further distinguished as
herapies that either substitute for a pathologically lost func-
ion or therapies that replace a pathologically lost function.
linicians commonly withdraw substitutive life-sustaining

reatments (e.g., hemodialysis for kidney failure). A re-
lacement therapy (e.g., kidney transplantation) literally
ecomes “part of the patient” and provides the lost function
n the same fashion as the patient did when healthy. Re-
lacement therapies also respond to physiologic changes in
he host and are independent of external energy sources and
ontrol of an expert. Removing or withdrawing a replace-
ent life-sustaining treatment has been characterized as

uthanasia.43 CIED therapies, including pacemaker support
n a pacemaker-dependent patient, lack the features of re-
lacement therapies and therefore are most often character-
zed as substitutive,14 although this distinction has been
uestioned.42 A porcine aortic valve, however, has all of the
eatures of a replacement therapy. Most would regard car-
ying out a request to deactivate a pacemaker in a terminal-
y-ill patient as far less morally problematic than carrying
ut a request to remove an implanted porcine heart valve in
he same patient. Deactivating a pacemaker is non-invasive
nd does not introduce a new pathology. Removing an
mplanted porcine valve, however, is invasive and intro-
uces a new pathology (i.e., a sternal wound). Thus, in this
ontext, it is permissible to carry out requests to withdraw
IED therapies from patients who no longer want these

herapies.

Œ Concern: What if a patient requests surgical removal
f his/her lead(s) or generator?

Patients might request removal of generator and/or leads
ather than reprogramming. Since the same effect can be
btained by reprogramming and as surgical intervention
arries with it significant chance of introduction of a new
ife-threatening pathology (e.g., infection, and/or mechani-
al complications of lead extraction), surgical intervention
s not recommended. Legally, patients have a right to refuse
ny treatment, but do not have the right to demand mistreat-
ent. A physician may judge the removal reasonable under

he particular circumstances and do so with informed con-
ent, but there is no ethical or legal obligation to meet this
equest.15

ithdrawing CIED therapies: Ethical principles
nderlying the decision-making process

helpful algorithm for withdrawing life-sustaining treat-
ents involves answering a series of questions.19 The first

uestion is “Who decides?” Ethically and legally, patients
ith decision-making capacity (or their surrogates) have
uthority to make decisions. Patients’ decisions have prior-
ty over clinicians’ decisions.14 As described in the AMA
ode of ethics, clinicians should not impose their moral
iews on patients.23,33,44,45 A patient, however, cannot de-
and treatments that are ineffective or compel a clinician to

arry out a request that violates reasonable medical practice
r the clinician’s conscience.

The second question is “By what criteria?” The answer
o this question considers a treatment’s effectiveness, ben-
fits and burdens in the context of the patient’s illness and
uality of life. A treatment’s effectiveness is its ability to
lter the natural history of a disease. CIEDs are effective in
ypassing life-threatening cardiac conduction abnormalities
nd treating fatal arrhythmias. Benefits and burdens, how-
ver, are determined by the patient;46–49 i.e., the patient’s
ssessment of the treatment’s value versus its existing and
otential discomforts, costs and inconveniences associated
ith his/her illness and its treatment.19 Each patient is
nique and weighs such benefits and burdens in relation to
heir own values, preferences and health care-related goals.

Requests to deactivate CIEDs occur because patients
ay reach a point where the therapies delivered by the

evice become a burden and not a benefit and are no longer
onsistent with their health care wishes. Take, for example,
request to deactivate a pacemaker in a pacemaker-depen-

ent patient who is terminally ill. The pacemaker is effec-
ive in addressing the potentially fatal cardiac conduction
bnormality (and therefore is life-sustaining) but will not
everse the terminal illness. While the direct burdens of
ontinuing pacemaker therapy are minimal, the indirect
urdens may be substantial: prolongation of a dying process
haracterized by suffering, interference with a natural death
hat would occur without the pacemaker, resource depletion
e.g., financial), emotional and spiritual burdens associated
ith a prolonged illness, such as concerns about loss of
ignity and control/identity and, in general, quality of life.
he absence of any perceived benefit and the presence of

hese burdens outweigh the limited effectiveness of the
acemaker in this situation and therefore device deactiva-
ion is justifiable.19 Because benefit and burden can only be
etermined by the patient, a patient may decide the burden
f CIED therapy outweighs the benefit even if the patient is
ot terminally ill.

The third question is “How are conflicts between pa-
ients and caregivers resolved?” Such conflicts typically
rise when there is misunderstanding among patients and
linicians on goals of care.19 For example, a clinician may
iew ongoing CIED therapy in a terminally ill patient as
ffective, beneficial and non-burdensome. The patient (or
urrogate), however, may strongly disagree. Multi-disci-
linary care conferences, ethics consultation, and palliative
are consultation can be very helpful in resolving these
onflicts, especially in clarifying goals of care, establishing
he permissibility of withdrawing CIED therapies (and con-
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6 Heart Rhythm, Vol xx, No x, Month 2010
ingency plans if a decision is made not to withdraw CIED
herapies), and formulating care plans.

Ethics consultation is not required prior to device deac-
ivation, but may be helpful in situations that are difficult to
esolve, such as conflict between members of a family or
isagreement between members of the health care team
aring for a patient, or when additional support is needed
hen pursuing a particular treatment course.50 The Joint
ommission requires that health care institutions have pro-
esses for addressing ethical concerns.51 Clinicians should
e familiar with these processes at their institutions.

inimizing CIED-associated ethical dilemmas:
dvance directives
dvance care planning is a process that promotes patient

utonomy in which a patient identifies his/her values, pref-
rences and goals regarding future health care (e.g., at the
nd of life) and a surrogate decision-maker in the event the
atient loses decision-making capacity.15 Advance care
lanning should include discussing these values and pref-
rences with care providers and potential surrogate deci-
ion-makers, documenting them in the patient’s medical
ecord, and completing an advance directive (AD).

In general, there are two forms of the AD: the durable
ower of attorney for health care and the living will. The
urable power of attorney for health care allows the patient
o specify a surrogate in the event the patient loses decision-
aking capacity. The living will allows the patient to list

pecific health care-related values, goals and preferences.
ome ADs have features of both the durable power of
ttorney for health care and living will. From an ethics
tandpoint, clinicians should view the AD as an extension of
he autonomous person and, therefore, should respect the
alues, goals and preferences listed in the AD. From a legal
tandpoint, all 50 states in the US recognize ADs as an
xtension of the autonomous person. The Patient Self-De-
ermination Act, passed by Congress in 1990 in response to
he Cruzan decision, requires that health care institutions
hat participate in Medicare and Medicaid programs ask
atients whether they have an AD, inform patients of their
ights to accept or refuse medical treatments and to create
nd execute an AD, and to incorporate ADs into patients’
edical records.52

Unfortunately, evidence suggests that few patients with
IEDs engage in advance care planning specifically related

o the devices. For example, few patients with ICDs discuss
evice deactivation with their clinicians or know that deac-
ivation is an option.53 In addition, while many patients with
IEDs have ADs, very few of them mention the device

pecifically in their ADs.54 Most clinicians prefer treatment-
pecific statements over more general statements in an AD
nd thus it is likely that they would be more comfortable
arrying out CIED deactivations if patients’ wishes are
learly documented in patients’ medical records or ADs.55

atients who complete an AD receive care that is strongly
ssociated with their preferences56,57 and patients with ICDs
ho engage in advance care planning are less likely to
xperience shocks while dying because ICD deactivation
as occurred.40 Therefore, clinicians who care for patients
ith CIEDs should ask their patients to engage in advance

are planning, complete ADs, and address device manage-
ent specifically for their ADs. Allied health care profes-

ionals (e.g., social workers) should also facilitate the pro-
ess.

ights and responsibilities of the clinician for
hom deactivation is counter to his or her
ersonally held beliefs
egardless of the ethical and legal permissibility of carrying
ut requests to withdraw CIED therapies from patients (or
heir surrogates) who have made this decision, clinicians—
ike patients—are moral agents whose personal values and
eliefs may lead them to prefer not to participate in device
eactivation. A recent survey found that about 10% of
linicians who care for patients with CIEDs view pace-
aker deactivation in a pacemaker-dependent patient as a

orm of assisted suicide or euthanasia.8 Others object to
acemaker deactivation because they believe pacemaker
herapy does not prolong the dying process or cause phys-
cal discomfort (unlike ICD shocks) and that pacemaker
eactivation may cause discomfort (e.g., worsened heart
ailure symptoms).58 Clinicians and others (such as IEAPs)
hould not be compelled to carry out device deactivations if
hey view the procedure as morally objectionable.14,41 Un-
er these circumstances, the clinician should inform the
atient of his/her preference not to perform CIED deactiva-
ion. However, as described in the AMA code of ethics, the
linician should not impose his/her values on the patient,
nd must state their objection in a way to avoid causing the
atient emotional distress.23,44,59,60 Further, s/he must not
bandon the patient, but rather, the clinician and patient
hould work to achieve a mutually agreed-upon care plan. If
uch a plan cannot be achieved, then the primary clinician
hould involve a second clinician who is willing to co-
anage the patient and provide legally permissible care and

rocedures including CIED deactivation.13,14,23 If there is
ifficulty identifying another clinician, the hospital admin-
stration and/or ethics committee should be contacted to
elp identify a willing clinician and resolve the issue. The
illingness of the initial clinician to help resolve the issue,

ven if s/he has moral objections to performing the deacti-
ation would absolve the clinician of any accusation of
bstruction or battery. If a clinician knows s/he may have
oral/ethical conflict with the discontinuation of therapy,

he practice should have a procedure implemented to deal
ith the issue with specific language created in advance of

he event. That a clinician transfers care of the patient for
eactivation to another clinician, does not imply that the
nitial patient clinician relationship should be severed. It is
mportant for the healthcare team to recognize and address
ny conflicts within the team.

In summary, decisions made by patients (or their sur-
ogates) with respect to the withdrawal of life-sustaining
IED therapies are subject to the same clinical consid-
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7Lampert et al Patients requesting withdrawal of CIED therapy
rations and ethical and legal principles as other life-
ustaining treatments. Patients (and their surrogates)
ave the right to refuse or withdraw any life-sustaining
reatment including CIED therapies based on their health-
are-related values, preferences and goals. Deactivation
f a CIED, whether a pacemaker, ICD or other device is
ot assisted suicide or euthanasia and is ethically and
egally permissible.

asic religious principles

Legal and ethical rationales for respecting patients’
rights to refuse medical treatment are supported by the
tenets of major religious traditions in Western culture.
Depending on the significance (to the patient) of religious
belief and its bearing on the decision to be made, it can
be part of what motivates a patient to choose or refuse
deactivation of CIED devices.
The distinction between letting life go (allowing to die)
and taking life (intending to actively kill) is religiously
important, especially for those who appeal to it as part of
their religious understanding of justifiable choices re-
garding death.
Perception of disproportionate burden caused by contin-
uation of life-sustaining treatment, as determined by the
patient, is central to religious justifications of permissi-
bility of letting life go.
A clinician whose own religious beliefs are not in line
with the patient’s may not override a patient’s or surro-
gate’s choice. The clinician may, however, appeal to
his/her own right not to participate in deactivation—not
abandoning the patient but by involving a colleague who
is willing to carry out the procedure.
Patients should be provided the support they want and
need in order to make decisions about deactivation of
CIEDs that are coherent with their spiritual and moral
beliefs.

The United States is pluralistic in its sub-cultures and in
ts multitude of faith communities and there is diversity and
isagreement within as well as among particular faith com-
unities. However, major religious traditions have recog-

ized grounds within their fundamental convictions and
rinciples for respecting the patient’s right to refuse and/or
ithdraw medical treatment.61–68

Religious traditions are like ethical and legal traditions in
estern culture today not only in respecting the patient as

he primary decision-maker in contexts of medical care, but
lso in appealing to rationales of bodily integrity and ca-
acity for self-determination in support of patient auton-
my. Religious traditions take seriously patients’ views of
enefits and burdens and goals of care. More particularly,
owever, religious traditions also offer religious rationales
or these ethical principles, which may guide the decisions
f patients insofar as they are adherents of specific religious
ommunities or traditions.61–68
hoices regarding death
n considering decisions regarding end of life care, religious
raditions offer a framework of meaning regarding death.
espite the variety of specific meanings for death in differ-

nt traditions, no organized religious tradition considers
eath to be only and simply a “full stop” to life, or an
nmitigated evil. Major religious traditions have endured in
arge part because they offer some response to central hu-
an questions of suffering and death, hope and transcen-

ence.
In medical contexts the question of actively taking life,

r killing, is a much more disputed question among reli-
ious traditions, and the majority of traditions do not allow
aking one’s hand to kill even those who are in the process
f dying.45 Religious scholars recognize the distinction be-
ween direct killing and allowing death as key to differen-
iating among choices regarding death. Accordingly since
hoices to deactivate pacemakers, ICDs, or CRTs are
hoices to let life go and not directly to kill, religious
ustifications for such deactivations are explicitly available
n many religious traditions and tacitly assumed in oth-
rs.61–68

eligious traditions and “letting life go”
key element in a religious as well as secular ethical

istinction between killing and letting die, is the conviction
hat to let die need not be to intend death or actively to cause
t even though to let die is to accept death. The religious
raditions that want to keep these distinctions argue that to
ccept death, to allow it and provide an occasion for it by
emoving unreasonable barriers, is not to violate the value
f human life, nor to disrespect the intrinsic dignity of any
erson. It is, rather, to accept the inevitable process of dying
hat is a part of human living.

elevance of religious perspectives to
eactivation of CIEDs in terminally ill patients
n Western societies, major religious traditions support the
hoice of patients regarding withdrawal of treatment when
he burden of the treatment is perceived by the patient to be
isproportionate to the benefit.61–68 Patients who make de-
isions for deactivation of cardiac devices based on their
eligious beliefs are to be respected not only in their legal
ight to refuse treatment but in their appeals to religious
easons for their choices.

Respect for the religious traditions of patients includes
espect for patients’ own understanding of their religious
raditions. If patients (or their designated surrogates) appear
o be unclear about the tenets of their traditions, or con-
icted in their judgment of what is best for them, they
hould have access to pastoral counseling and relevant
lergy, as well as to ethics consultation.

Religious beliefs and commitments can be profoundly
mportant to clinicians as well. Should a clinician’s reli-
ious beliefs lead to a different assessment of the situa-
ion from the patient’s, then what has been said in the
revious section on legal and ethical principles regarding
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efusal to participate in deactivations would be similarly
pplicable.

ffectively putting into practice the device
eactivation process

ommunication

Communication about CIEDs should be a part of a larger
conversation about patients’ goals of care. The role of the
clinician is to help patients determine how the benefits
and burdens of device therapy align with their desired
outcomes for their health care.
Communication about CIED deactivation is an ongoing
process that starts prior to implant and continues over
time as patient’s health status changes.
While the role of the clinician is to advise and assist the
patient and family, the ultimate decision-making author-
ity rests with the patient; or his/her surrogate, if the
patient does not have capacity to make the decision.
Multiple options are available to the patient, family, and
clinicians with regard to the extent of deactivation of
CIED therapy and the modalities available, ranging from
programming off only certain features such as shock
therapy, to discontinuation of all therapy to not replacing
a depleting device.

Timely and effective communication among patients,
amilies, and health care providers is essential to ensure
nformed consent and to prevent situations like the anecdote
escribed in this document’s introduction. Effective com-
unication includes taking a pro-active role in determining

he patient’s goals of care, helping the patients weigh the
enefits and burdens of device therapy as his/her clinical
ituation changes, clarifying the consequences of deactiva-
ion, and discussing potential alternative treatments. These
onversations improve outcomes for both patients and their
amilies.69 They should begin at time of implant and should
ontinue over the course of the patient’s illness, as part of
ngoing patient education on CIEDs. As illness progresses,
atient preferences for outcomes and the level of burden
cceptable to a patient may change.70,71 Few patients with
IEDs discuss device deactivation with their clinicians or
now that device deactivation is an available option.1,53

tudies of physicians, demonstrate that while they believe
hey should engage in these types of conversations with
atients, they rarely do.9,72

iscussion of device deactivation in the context
f overall goals of care
ommunication techniques used to discuss the role of the
evice need to move from treatment-directed conversations
o goal-directed conversations.46,47 Without a better under-
tanding of their current state of health and the role that the
IED plays within it, patients cannot make fully informed
ecisions.

Table 1 outlines the steps needed for goal-directed commu-
ication and some suggestions of useful phrases to begin con-
ersations at each point. These conversations should include a
iscussion of quality of life, functional status, what elements
re important to the patient regarding control and dignity, and
oth current and potential future symptoms, as each of these
lements can influence how patients set goals for their health
are, and all have been described by patients as their priorities
n end of life care.73 Step 2 is particularly important, because
ata shows that some patients with ICDs do not understand the
ole the device plays in their health, particularly at the end of
ife.53 In addition to determining the desired goals of care, it
an also be helpful to determine undesirable states. These “fate
orse than death” scenarios may be helpful in terms of out-

ining the parameters within which the patients’ treatments
hould be maintained.

Decision-making conversations are of course more indi-
idualized, nuanced and complex than those described in
he table, which is provided as a guide. Patients will vary in
heir degree of health literacy and understanding, and clini-
ians must individualize the conversation to the patient. The
oal is not to overburden patients with decisions, but to
etermine an overall set of guiding principles by which
linicians can help patients make decisions. This is not to
ay that all treatment decisions can be generalized. For
xample, patients may choose to forgo intubation, CPR, and
xternal defibrillation, with a “DNR” order, while at the
ame time also decide to keep the defibrillation function of
heir ICD active, as resuscitation interventions and the ICD
ach carries its own benefits and burdens. Each of these
ecisions should be made in the context of overall goals of
are. In general, if a patient determines that device deacti-
ation is consistent with his/her goals of care, a decision to
orgo external resuscitation will also be appropriate.

Particular considerations may apply to older adults. The
ajority of ICDs are implanted in older adults,5 and by

050 it is estimated that there will be 88 million Americans
ver age 65.75 Eighty percent of Medicare beneficiaries
xperience one or more chronic conditions.76 Conversations
ddressing device management, therefore, must consider the
mpact of multiple competing comorbid illnesses on the
unctional status and quality of life of older adults and how
he role of the device relates to these conditions. Functional
tatus is particularly important for older adults, as many
ecisions about quality of life relate to independence and
bility to care for one’s self. Older adults should be assessed
or frailty, a physiologic process characterized by loss of
keletal muscle, and other changes which can have a con-
iderable impact on their ability to care for themselves and
ay relate to how they make decisions about their medical

are.77–79 Geriatric consultation can also be helpful in iden-
ifying frailty, as well as frequent falls, or memory impair-
ent which may play a role not only in the ways that a

atient makes decisions but in their ability to participate in
he decision-making process, and in determining how to
are for older adults as they transition out of the hospital
rom rehab, long-term, hospice, or home care.78,80
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The goal of these conversations is a model referred to in
he literature as “shared-decision making” in which clini-
ians work together with patients and families to ensure that
atients understand in the context of their illness the benefits
nd burdens of a particular treatment and the potential
utcomes that may occur as a result of its continued use or
iscontinuation.47 Clinicians must also recognize that while
he ultimate power for decision-making rests with patients,
hey may be influenced by factors such as family, culture,
eligion, etc. Likewise, while cost should not play a role in
he ways that clinicians counsel patients and families, cli-
icians should be aware that cost does influence the way
hat some patients make decisions. Studies of patients with
erious illness often report that a large number of families
ose their savings as well as a major source of income due
o either the illness itself or from other family members
aving to care for the patient.47,81 Many of these factors
ay influence a patient to cede the power of decision
aking to other individuals.

able 1 Communicating with patients and families about goals

teps Sample

. Determine what patients/families know about
their illness.

“What d
your illn

. Determine what patients/families know about the
role the device plays in their health both now
and in the future.

“What d
now?

. Determine what additional information patients/
families want to know about their illness.

“What e
the [car

. Correct or clarify any misunderstandings about
the current illness and possible outcomes,
including the role of the device.

“I think
of your

. Determine the patient/family’s overall goals of
care and desired outcomes.

“Given
outcom
point.”
patients
outcom
as long
have a

. Using the stated goals as a guide, work to tailor
treatments, and in this case, management of the
cardiac device to those goals.

Phrases
famil

1) For a
poss
abou
sens
abou

OR
2) For a

cont
leavi
line
you
at a
thou

Table adapted from sources in this document’s bibliography.45,47,74
An important element of all conversations regarding de-
ice deactivation (and goals of care in general), is that the
atient understand that no decision-to deactivate or not to
eactivate–is binding in any way, and that they are always
ree to change their mind and reverse or modify a previous
irective.

iscussion of the benefits and burdens of
ngoing device therapy, and the consequences
nd uncertainties of deactivation
n important role for the clinician is to provide factual

nformation concerning the beneficial and negative effects
f continuing device therapy. By clear explanation to the
atient of his/her diagnosis, prognosis, and the impact of
ach treatment option, clinicians help the patient to assess
he benefits and burdens of continued therapy on his/her life
n relation to personal healthcare goals.46,49 It is also vital
or both the health care provider and patient to have an
ccurate understanding of the expected consequences of

e relating to CIEDs

s to use to begin conversation at each step

understand about your health and what is occurring in terms of

understand the role of the [cardiac device] to be in your health

uld be helpful for you to know about your illness or the role
evice] plays within it?

ave a pretty good understanding of what is happening in terms
, but there are a few things I would like to clarify with you.”

e’ve discussed about your health and the potential likely
our illness, tell me what you want from your health care at this
tients or families needing more guidance: “At this point some
e they want to live as long as possible, regardless of the

eas other patients tell me that the goal is to be as comfortable
sible while also being able to interact with their family. Do you
f what you want at this point?”

used here depend on the goals as set by the patient and

nt who states that her desired goal is to live as comfortably as
r whatever remaining time she has left: “Given what you’ve said
ing that you are as comfortable as possible it might make
activate the shocking function of your ICD. What do you think
”

nt who states s/he wants all life-sustaining treatments to be
an appropriate response might be, “In that case, perhaps
anti-arrhythmia function of the device active would best be in

our goals. However, you should understand that this may cause
ur family discomfort at the end of life. We can make a decision
point in time about turning the device off. Tell me your
bout this.”
of car

phrase

o you
ess?”

o you

lse wo
diac d

you h
health

what w
es of y
For pa
tell m

e wher
as pos
sense o

to be
y.
patie

ible fo
t assur
e to de
t that?

patie
inued,
ng the
with y
and yo
future
ghts a
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evice deactivation. Consultation with a clinician with de-
ice expertise may help clarify the clinical picture, although
t is often difficult to predict a patient’s clinical course after
eactivation.

The withdrawal of implantable device function must be
nderstood in the context of the particular CIED under
onsideration, whether pacemaker, ICD, or cardiac resyn-
hronization device,42 as knowledge about a specific device
s essential to determining how to change its settings con-
istent with the patients’ goals regarding survival and qual-
ty of life. Pacemaker and CRT therapy are indicated for the
melioration of symptoms due to bradycardia and heart
ailure respectively.82 For patients who have no underlying
hythm (“pacemaker-dependent”), pacing also provides life-
ustaining therapy. Pacemaker dependence can, however,
ary over time.83 In a completely pacemaker-dependent
atient death will follow immediately after the cessation of
acing therapy. If the patient is not pacemaker dependent,
is/her dying process is unpredictable and those patients
eed to be assessed closely for symptoms of distress, such
s dyspnea, angina, or syncope which may worsen his/her
uality of life. The clinician should ensure the patient un-
erstands these potential consequences, and that it is un-
nown whether continuation of pacing will prolong death.
ppropriate symptom control in this group of patients can
e used effectively to assure comfort,41,83 and patients and
amilies should be reassured that symptoms can be man-
ged. If cardiac resynchronization improves heart failure or
educes arrhythmia burden, discontinuation may impact sur-
ival as well as symptoms and quality of life.

Unlike pacemakers, ICDs are not implanted for the relief
f symptoms (unless they also provide essential anti-brady-
ardia or CRT pacing) but rather for prevention of sudden
eath in patients at risk. ICD shock therapy has added to
atient and family suffering when the device has fired at the
nd of life.1,31,58,84,85 Deactivation of ICD shock therapy
ay thus improve quality of life in such patients by elimi-

ating the pain and emotional distress associated with the
elivery of ICD discharges. Elimination of defibrillation
herapy is less likely to result in immediate death unless the
atient is experiencing incessant or increasingly frequent
entricular arrhythmias.

iscussions of options for withdrawal of
herapies
n addition to deactivation, there are other options for treat-
ent withdrawal available. Patients and/or their surrogates
ay choose not to replace the device as their generators

ecome depleted.86 This applies to all CIEDs. Invasive
eplacement of a device carries with it potential discomfort,
nconvenience and other risks of complication such as in-
ection; it may even hasten death.87 Further, partial deacti-
ation is an option. Tachyarrhythmia therapy can be dis-
bled while leaving bradycardia pacing functional. Shock
herapy can be deactivated without disabling anti-tachycar-
ia pacing function, depending on the patient’s goals for
rolongation and quality of life.
iscussion of potential alternative treatments
s part of the decision-making process around deactivation
f some or all CIED therapies, the clinician should consider
nd advise the patient of alternative therapies that might
mpact their decision. For example, patients with recurrent
entricular arrhythmias resulting in painful ICD shocks may
e candidates for reprogramming of antitachycardia thera-
ies, catheter ablation, or pharmacologic treatments and
ay benefit from referral to a center with expertise in these

echniques. Patients with worsening congestive heart failure
ay be candidates for advanced therapies such as left ven-

ricular assist devices or cardiac transplantation. If the pa-
ient and their clinician team are actively considering such
ptions, then deactivation of a pacemaker or ICD may not
e consistent with their goals of care. In keeping with the
rinciple of informed consent, alternative therapies should
e explained before proceeding with device deactivation.

iming of deactivation conversations
able 2 provides a guide for the timing of discussions about
evice deactivation. Conversations about CIED deactiva-
ion should begin at the time of implantation, as part of the
nformed consent process. These conversations then change
ver time as the patient’s disease progresses, as part of
arger discussions of the patient’s overall disease, progres-
ion, and goals.

he role of the family in the decision-making
rocess
hile the ultimate decision regarding treatments rests with

he patient (or legal surrogate), conversations about device
eactivation optimally occur with the support of the family.

Simply signing a health care proxy or living will is not
nough; conversations between members of the health care
eam, patient, and family must occur early enough in the
atient’s illness so the entire family is “on the same page”
n terms of the goals of medical care.74 Once the patient
oses decision-making ability, in defining for a surrogate the
asis on which s/he should make decisions, a useful ques-
ion is: “If your loved one could wake up for 15 minutes to
nderstand his/her condition fully, but then had to return to
t, what would s/he tell you to do?”.88,89 Clinicians play an
mportant role in supporting the patient’s surrogate and
acilitating communication and support of additional family
embers.

ole of health care providers in the decision-
aking process
he patient’s electrophysiologist and cardiologist should be

ncluded in deactivation conversations whenever possible to
ssure that all therapeutic options available to meet the
atient’s goals can be evaluated. Clinicians may differ in
heir levels of expertise and comfort with these discussions,
nd as such, consultation with clinicians from other special-
ies may be helpful. An interdisciplinary approach that in-
ludes clinicians: nurses, social workers, and clergy, is es-
ential to support the patient and family. For example, many
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11Lampert et al Patients requesting withdrawal of CIED therapy
atients may have formed long-term relationships with elec-
rophysiology nurses, or they may tell the cardiac critical
are nurse that they have decided they no longer want the
IED to be active; who will communicate this vital infor-
ation to the patient’s responsible physician. Social work-

rs can help patients and families cope with emotional
eactions to conversations about changing goals of care, and
hey are also helpful when care plans change to assure
ppropriate discharge planning and utilization of homecare
ervices. Clergy can provide emotional and spiritual support
or all parties involved.

ole of psychiatric consultation
outine psychiatric consultation is not needed for patients
ho are considering device deactivation. Indications for

able 2 Steps for your conversation

iming of conversation Points to be covered

rior to Implantation ● Clear discussion of
burdens of the dev

● Brief discussion of
limitations or burd
device therapy

● Encourage patients
advance directive

● Inform of option to
future

fter an episode of increased or
repeated firings from an ICD

● discussion of possi
including adjusting
adjusting device se
procedures to redu
context of goals of

rogression of cardiac disease, including
repeated hospitalizations for heart
failure and/or arrhythmias

● re-evaluation of be
device

● assessment of func
of life, and sympto

● Referral to palliativ
services

hen patient/surrogate chooses a Do
Not Resuscitate Order

● re-evaluation of be
device

● exploration of pati
device and how s/h
with regards to ext

● defibrillation
● Referral to palliativ

services

atients at End of Life ● re-evaluation of be
device

● discussion of optio
addressed with all
deactivation not re

Adapted from: Wiegand DL and Kalowes P. Withdrawal of cardiac med
sychiatric consultation when device deactivation is under
onsideration include cases where health care providers or
amilies have questions whether a particular psychiatric
isorder may be interfering with the patient’s ability to
ake informed decisions, such as major depression or

hought disorders, such as paranoid delusions. Neuropsychi-
tric disorders including delirium and dementia can impact
ecision making ability, and when in doubt, a psychiatric
onsultation can help the team assess for adequate decision-
aking ability at a specific point of time. Geriatricians are

lso knowledgeable and skilled at distinguishing between
ementia and delirium and thus may be called on to consult
n the care of an older adult with cognitive impairment in
hom CIED deactivation is being discussed.

Helpful phrases to consider

nefits and

ial future
aspects of

e some form of

ivate in the

“It seems clear at this point that this device
is in your best interest, but you should
know at some point if you become very ill
from your heart disease or another process
you develop in the future, the burden of
this device may outweigh its benefit. While
that point is hopefully a long way off, you
should know that turning off your
defibrillator is an option.”

ernatives,
ations,
and cardiac

re shocks in

“I know that your device caused you some
recent discomfort and that you were quite
distressed. Lets see if we can find a
correctable reason why this may be
happening, and discuss options to decrease
the number of firings.”

and burdens of

status, quality

supportive care

“It appears as though your heart disease is
worsening. We should really talk about your
thoughts and questions about your illness at
this point and see if your goals have
changed at all.”

and burdens of

nderstanding of
eptualizes it

or supportive

“Now that we’ve established that you would
not want resuscitation in the event your
heart was to go into an abnormal pattern of
beating, we should reconsider the role of
your device. In many ways it is also a form
of resuscitation. Tell me your understanding
of the device and let’s talk about how it fits
into the larger goals for your medical care at
this point.”

and burdens of

activation
s, though

“I think at this point we need to re-evaluate
what your [device] is doing for you,
positively and negatively. Given how
advanced your disease is we need to discuss
whether it makes sense to keep it active. I
know this may be upsetting to talk about,
but can you tell me your thoughts at this
point?”

and devices.31
the be
ice.
potent
ensome

to hav

deact

ble alt
medic

ttings,
ce futu
care

nefits

tional
ms
e and

nefits

ent’s u
e conc
ernal

e care

nefits

n of de
patient
quired
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ole of palliative care specialists
hile the primary responsibility for proactive communica-

ion around device deactivation during the entirety of a
atient’s clinical course rests with those clinicians respon-
ible for device-related care, cooperative consultation with
alliative care services can be beneficial for patients who
re considering or have chosen deactivation as end of life
ears. Palliative care aims to relieve suffering and improve
uality of life for patients with advanced illness, and their
amilies. Unlike hospice or end-of-life care, it can be pro-
ided simultaneously with appropriate life-prolonging ther-
pies.46,48 Palliative care is now readily available across the
nited States.90 Because changing or deactivating device

ettings can result in gradual worsening of symptoms, it is
mportant to involve palliative care in the care of patients
efore devices settings are altered, as these concerns can
ften be eliminated with early symptoms assessment and
reatment.

In addition to symptom management, palliative care cli-
icians are experienced in the complex conversations sur-
ounding progressive illness and changing goals of care.46

tudies show that patients who receive palliative care are
ore likely to have their treatment wishes followed and

ave better quality of life at the end of life.91 Palliative care
lso plays a key role in supporting families of patients with
dvanced disease, who themselves undergo declines in
hysical and mental health, and have an increased risk of
eath.91–93 Studies demonstrate that patients and families
esire conversations about end-of-life care.73,94,95

Discussions about deactivation may be misconstrued by
atients and families as the beginning of abandonment. Pa-
ients must understand that even if they choose to deactivate
he device, the clinicians involved in their care will continue to
ork with them to assure that their needs (physical and other-
ise) are met. Palliative care can assist with safe and seamless

ransitions from hospital-based to hospice based care.
Hospice care is provided to those patients with a prog-

osis of six months or less who have decided to forgo all
reatments aimed at curing their underlying terminal ill-
ess.48 While these patients may receive some therapies
imed at treating reversible causes, hospice is fundamen-
ally for those patients who are very near the end of life and
or whom the primary goal is solely comfort.46 Hospice
linicians should be included in conversations for patients
s they near the end of life to ensure continuity in carrying
ut the goals of care regarding a CIED. Recent data dem-
nstrate that most hospices do not have practices in place to
ssure that these conversations occur at the time of enroll-
ent. Both specialists and generalists must partner with

ospices to facilitate these conversations and ensure the
vailability of clinicians who can deactivate CIEDs for
atients near the end of life.9

Further, both hospice and palliative care clinicians can
elp clarify concerns and misperceptions about the device
fter the patient has died. For example, some families have
rroneous concerns that they may be shocked by touching
heir deceased relative, or that the device must be explanted
fter death (which is only true in the case of cremation).
ikewise, the clinician can dispel the myth that continued
acemaker function after a patient has died is unnecessarily
rolonging life, or even that the impulses from the device
re causing the heart to continue beating after death.

mproving communication around end of life
are: importance of education
o improve communication about device management for
atients with advanced disease, educational endeavors need
o be instituted for both healthcare professionals and train-
es. Ongoing education for clinicians in practice –physi-
ians, nurses, physicians assistants, social workers, and
lergy – should incorporate teaching about the importance
f conversations about device deactivation in an effort to
mprove communication skills and create practice change.
raining programs for health care professionals have been
hown to improve their knowledge and increase the likeli-
ood they will put new skills into practice.96–98 In addition,
ellows and other clinicians in training must also learn the
mportance of these conversations as well as undergo train-
ng specifically aimed at improving skills in communica-
ion. Senior health care providers modeling these conversa-
ions to those who are learning are a key to improving
rainee education about these complex discussions.

ogistics of CIED deactivation

Any physician or center that implants CIEDs should have
a clearly defined process to withdraw therapies at such a
time that becomes appropriate.
Deactivation of CIED therapies requires an order from
the responsible physician, preferably written, with appro-
priate documentation. In emergent situations, a verbal
order should be followed by written documentation within
24 hours.
Documentation prior to deactivation must include the
physician’s determination that the patient has the capac-
ity to make the decision or that the appropriate surrogate
has been identified; that consequences to deactivation
have been discussed; and that alternatives have been
discussed if relevant
A physician order for deactivation must include the spe-
cific therapies to be deactivated or re-programmed.
The deactivation process should include anticipation of
symptoms and appropriate palliative care planning tai-
lored to individual patients’ needs, as well as the needs of
family members when appropriate.
Deactivation of anti-tachycardia therapies may be
achieved by re-programming or by magnet application.
Deactivation of pacing therapies may be achieved by repro-
gramming to specific modes or to sub-threshold outputs.
Any uncertainties about the specifics of deactivation
should be clarified by the health care team, ideally in
consultation with a physician with electrophysiology ex-
pertise.



●

●

●

●

v
h
b
i
o
r
e
s
q
p
p

d
t
c

G
C
t
T
a
t
a
p
c
p
m
g
l
t
p
n
d

D
o
D
f
c
s
h

t
g
c
r

1

2

3

4

5
6

E
p
P
s
t
t
a
p
p
a
p
v
c
f
a

c
a
e
q
A
m
b

t
a

H
D
v
o
n
p
f

w
g

13Lampert et al Patients requesting withdrawal of CIED therapy
The specific resources of acute care facilities, inpatient
hospice, long-term care facilities, or patients at home
require careful consideration when planning and carry-
ing out a device deactivation.
All Industry Employed Allied Professionals (IEAP) must
work under direct supervision of medical personnel (ex-
cept in highly rare circumstances).
Each manufacturer has policies that apply to the deacti-
vation of CIED therapies; it is the responsibility of the
IEAP to ensure that they adhere to these policies.
Personnel including clinicians and IEAPs who do not
wish to personally participate in deactivation should as-
sist in locating qualified individuals who are willing to
carry out this request.

Following initiation of a conversation regarding deacti-
ation by patient, family, or clinician, the member of the
ealth care team should then contact the patient’s responsi-
le physician, who assumes the responsibility for address-
ng the request, counseling the patient, and making a written
rder in the patient’s medical record. In many cases the
esponsible physician, if not the patient’s cardiologist or
lectrophysiologist, will require consultation with that per-
on to confirm that alternative treatments have been ade-
uately assessed and to determine the specific CIED thera-
ies that are to be deactivated. These specifics should be a
art of the written order.

Clinicians, or IEAPs, can choose not to participate in
eactivation based on their personal beliefs but are required
o arrange for a transfer of the patient’s care to another
linician (or IEAP), as described in the ethics section.

eneral considerations in deactivation
onfirm capacity requirements to make the decision
o withdraw CIED support/Define legal surrogate
he clinician should assess whether the patient or surrogate
dequately understands the facts of his/her medical condi-
ion and the likely consequences of the withdrawal of ther-
py, and is free of coercion by others. Accurately gauging
atient understanding in this context requires that the clini-
ian is qualified to discuss in detail the benefits and any
otential negative effects of ongoing device therapy. This
ay require consultation with a clinical electrophysiolo-

ist. Patients who have psychological or cognitive prob-
ems who may benefit from counseling or pharmacologic
herapies should have these addressed before deactivation
roceeds. If the patient lacks capacity, the legally-recog-
ized surrogate decision-maker should be identified as
escribed previously.34

ocumentation requirements when withdrawing
r withholding a CIED
eactivation of CIED therapies requires a written order

rom the responsible physician. This should preferably pre-
ede deactivation. In emergent situations a verbal order
hould be followed by written documentation within 24
ours. The person responsible for ordering device deactiva-
ion may be the patient’s primary care physician, cardiolo-
ist, cardiac electrophysiologist, a hospitalist, or a palliative
are specialist. The written documentation in the medical
ecord needs to address:

. Confirmation that the patient (or legal surrogate) has
requested device deactivation. This requirement differs
from that in prior clinical guidelines,82,87 which specified
written consent by the patient/surrogate, but is consistent
with common practice for withdrawal of other life-sus-
taining therapies, which do not require written con-
sent.15,22,99

. Capacity of the patient to make the decision, or identi-
fication of the appropriate surrogate.

. Confirmation that alternative therapies have been dis-
cussed if relevant.

. Confirmation that consequences of deactivation have
been discussed.

. The specific device therapies to be deactivated.

. Notification of family, if appropriate.

stablishing palliative care interventions and
roviding patient and family support
atients must be offered the full range of palliative mea-
ures to treat symptoms associated with the progression of
heir underlying illness, and in particular any new symp-
oms which may emerge from cessation of device therapy,
s discussed prior. Whatever the setting of deactivation,
reparations should be made to ensure that appropriate
harmacological therapies are available to treat any result-
nt potential symptoms of arrhythmias. Clinical care of
atients with arrhythmias does not end with device deacti-
ation, and patients may benefit significantly from pharma-
ologic measures that minimize symptoms, such as opioids
or pain or dyspnea, anxiolytics for fear or agitation, and
ntipsychotics for delirium.100

In addition, the families of patients may often require
onsiderable emotional support, especially if they have
cted as the patient’s decision-making surrogate. Setting
xpectations for family members regarding the conse-
uences and uncertainties of deactivation is imperative.
rrangements for palliative care consultation, and involve-
ent of other support, such as members of clergy, may also

e helpful.
It is generally appropriate to discontinue rhythm moni-

oring when pacing therapy, and often tachyarrhythmia ther-
py, is withdrawn.

ow to deactivate the device
eactivation should be performed whenever possible by indi-
iduals with electrophysiological expertise such as physicians
r device-clinic nurses or technologists. When this expertise is
ot available, deactivation should be performed by medical
ersonnel (such as a hospice physician or nurse) with guidance
rom industry-employed allied professionals.101

Pacing therapy, given the caveats indicated for a patient
ho is pacemaker-dependent, may be withdrawn by pro-
ramming to specific modes (OOO, ODO, or OSO). If such
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odes are not available for the device in question, the rate
an be lowered and the output adjusted to sub-threshold
evels so as to render the pacemaker non-functional. Deac-
ivation of shocking and antitachycardia pacing functions in
n ICD may be accomplished by reprogramming the device
r, for certain pulse generators, by continuous application of
magnet over the device generators. Notably, there may be
ifferences in the response to magnet application between
ifferent manufacturers’ devices and individual device pro-
rammed features. This further emphasizes the importance
f consulting individuals with electrophysiology expertise
o ensure that the process is as smooth as possible.

Since one of the most urgent needs for CIED deactiva-
ion is when a patient receives repetitive ICD shocks, this
riting group suggests that clinicians consider providing a
oughnut magnet (along with specific instructions on its
se) to patients who are diagnosed with a terminal illness.
pplication of a magnet over ICDs will, in most cases,

emporarily suspend antitachycardia therapies while not dis-
bling bradycardia pacing functions. However, it should be
mphasized that while ICD shocks may be very painful and
rightening, they may be life-saving; therefore, deactivation
f the device is only warranted if the patient has made the
ecision to forgo further device therapies.

These general considerations will need to be applied to
ach of the various settings in which patients with CIEDs
ay find themselves when they or their surrogate request

eactivation of their device. How the request for deactiva-
ion is handled and who will perform deactivation often
epends on the setting, which could be at an acute care
ospital with electrophysiological expertise; a patient facil-
ty without electrophysiological expertise; or in a patient’s
ome. For each of these settings, the initial steps will be the
ame, as described above.

ole of the industry-employed allied professional
IEAP)
n many situations, IEAPs may be asked to provide techni-
al assistance for deactivation when electrophysiological
xpertise is not available. The role of the IEAP is to provide
echnical assistance to medical personnel101 who will then
erform actual deactivation. While available data, from a
urvey of Heart Rhythm Society members and IEAPs, sug-
ests that IEAPs perform deactivation 50% of the time,8 it
s the recommendation of this writing group, consistent with
he recent Heart Rhythm Society document on the role of
he IEAP,101 that the IEAP is under direct supervision of
edical personnel. Each manufacturer has policies for their

ersonnel that apply to deactivation of CIED therapies and
t is the responsibility of the IEAP to ensure that they adhere
o these policies. If the IEAP is asked by the patient and the
esponsible physician to deactivate therapies that conflict
ith the policies of their company they have the right to
bject to participation. In this situation, the responsible
hysician assumes the responsibility to find another mech-
nism for device programming, usually by contacting the
hysician who implanted or who follows the patient’s
IED. IEAPs, like clinicians, have the right to refuse par-
icipation in device deactivation if counter to their personal
eliefs, but, like clinicians, have the responsibility to find an
lternate.

Communication with IEAPs by medical personnel at the
cene, as well as physicians with electrophysiological ex-
ertise, needs to include specific instructions regarding fea-
ures to deactivate, as well as information about the patient’s
verall goals. With a better understanding of the purpose of
hanging a device’s settings, the IEAP may be able to
rovide technical suggestions or clarify misperceptions
bout the device. The medical provider will then make
elevant medical decisions.

onsiderations in specific clinical settings
cute care hospital with electrophysiological
xpertise
hen patients are hospitalized in a center with electrophys-

ological expertise at the time that deactivation of the CIED
s requested, the responsible physician (if without EP ex-
ertise himself) should arrange for a cardiac electrophysi-
logist or other clinician with expertise in CIED program-
ing to perform deactivation. An order is documented in

he chart by the responsible physician that precisely speci-
es which CIED therapies are to be deactivated (bradycar-
ia pacing, cardiac resychronization pacing, antitachycardia
acing, or ICD shocks). The cardiologist, cardiac electro-
hysiologist, or their trained designee would then program
he CIED in accordance with the order and should document
he programming in the patient’s medical record.

npatient healthcare facility without
lectrophysiological expertise
or inpatients in a facility without electrophysiology exper-

ise, such as a hospital, nursing facility, or inpatient hospice
t the time that deactivation of the CIED is requested, their
ealth care provider must contact the responsible physician,
ho should contact the physician responsible for following

he patient’s CIED for consultation as to which therapies
hould be deactivated. For patients who are well enough to
ravel to a clinic with programming capability, an outpatient
isit may be acceptable for device deactivation. However,
ecause deactivation of therapies may be followed by the
atient’s rapid demise, such as deactivation of pacing ther-
py in a dependent patient, clinic setting may not always be
ppropriate. For patients who are unable to travel, the re-
ponsible physician should arrange for a programmer to be
rought to the patient. This may require the assistance of a
hysician who follows CIED patients. In many cases IEAPs
ho represent the specific manufacturer of the patient’s
IED will be called upon to bring a programmer to the
atient’s bedside. Medical personnel, ideally, the responsi-
le physician, would deactivate the CIED using the pro-
rammer with programming capability provided by the
EAP. These centers should have magnets available on site
or temporary suspension of antitachycardia therapies of an
CD.
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15Lampert et al Patients requesting withdrawal of CIED therapy
atients at home
atients who are at home when CIED deactivation is re-
uested may present logistical challenges for device deac-
ivation. For patients who are too ill to travel to a clinic or
n whom deactivation would result in rapid demise, arrange-
ents must be made for a programmer to be brought to their

ome by medical personnel, such as an electrophysiology
urse or physician, or by an IEAP. The responsible physi-
ian should write an order in the patient’s medical record
ncluding specific therapies to be deactivated. This informa-
ion must be communicated to the on-site personal, prefer-
bly in written/faxed format unless the urgency of the sit-
ation requires verbal communication. An IEAP then
hould assist the physician’s on-site clinical designee (e.g.,
visiting nurse or home-hospice personnel) with the pro-

rammer and provide the programming capability necessary
o deactivate the specific therapies requested. In the rare
ituation in which no medical personnel can be available in
timely fashion, IEAPs may be asked to perform deactiva-

ion following appropriate communication with and docu-
entation by the responsible physician. In situations where

he requested deactivation is not in keeping with the man-
facturer’s policies, the responsible physician assumes the
esponsibility for resolving this conflict. This may involve
urther consultation with a physician who has expertise in
IED therapy.

pecial populations—pediatrics

Management of CIEDs in children nearing end of life or
requesting withdrawal of treatment requires an assess-
ment of the child’s decision-making capacity.
If a child does not have decision-making capacity, a
parent or guardian should make decisions in the child’s
best interest.
Even when a child does not have decision-making capac-
ity, communication of decisions should be provided to the
child, recognizing their developmental level and individ-
ual preferences.

pidemiology/Magnitude of the problem
hile fewer absolute numbers of children than adults die

ollowing a decision to withdraw or withhold treatment, it is
he commonest mode of death in the pediatric population.102

ost of these deaths (65%) occur in pediatric intensive care
nit. Patients age 24 or under account for 1–2% of device
mplants,103 although the frequency of device implants is
ncreasing in children.

pplying ethics theories and principles to
hildren
thical principles previously described also apply to chil-
ren, but the most common dilemma in pediatric end of life
ecisions is determination of the minor’s autonomy. In
ddition to developmental age, prior relevant experience is
n important determinant of decision-making ability.
hronically ill children have often experienced the benefits
nd burdens of medical treatment, and have participated in
rior decision making for their illness.104

When decisions are needed, parents and clinicians can
ften control the amount and kind of information that the
outh is afforded and, thereby, the degree of his/her in-
olvement in the decision-making process. The legal rec-
gnition of parental authority assumes that parents wish to
romote their children’s interests and are capable of main-
aining a relationship of trustee. However, parents may have
nterests separate from those of their child (their own needs
nd desires and those of their other family members) that
ometimes conflict with their child’s best interest. A wish to
rotect a sick child from disturbing information, guilt, or the
motional threat posed by imminent death may overshadow
arental recognition or acceptance of a young person’s
volving autonomy, or even his/her welfare.

The principle of beneficence implies making decisions in
he best interests of a child. Although these are usually
resumed to be life-preserving, in the face of terminal ill-
ess, this assumption requires careful examination.105,106

here are unique issues in applying ethical principles to
ying children. For adults, the best interest standard is a
eference to the quality of life as determined by a reasonable
erson.12 In pediatrics, it is difficult, if not impossible to
xpress preferences for a life whose quality is being as-
essed almost entirely in the future.12

It is assumed that children are supposed to live and grow
nto adulthood; therefore, death in childhood is perceived by
ost health-care professionals as the ultimate failure.107 It

hould be recognized that there will be unique situations
here quality survival may be unattainable even for a child,

nd “a good death” 108 may be the more appropriate goal.
Two major questions may arise when one is considering

orgoing life-sustaining treatment for a seriously ill juve-
ile: 1) should the young person be informed about the
ravity of the illness? If so, 2) to what extent should that
oung person participate in end-of-life decision-making?

Some minors may desire not to have certain information
r not to participate in decision making about forgoing
ife-sustaining treatment; they may want to deny that they
re dying. In such situations, neither the parents nor the
hysician has a duty or right to force the patient to face
eality. When information is expressly requested, it should
e provided. When the minor expressly declines informa-
ion, it usually should not be provided. Between these seem-
ngly obvious extremes, what is required is an ongoing
ialogue with the juvenile, in which his/her concerns are
robed and assurance is given that any questions that are
sked about the illness and its treatment will be answered
ruthfully.

ights of the child
he best interests of children must be the primary concern

n making decisions that may affect them.109 The overriding
nd ultimate interest of young persons is the development of
capacity for independence or self-sufficiency. The best

nterest of the child generally is assumed to demand treat-
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ent in virtually every case that does not involve continued
nd prolonged pain and suffering.17,18

ights of the parents (justifications for parental
uthority)
ecause children are persons, parental authority requires

ome justification as to why it is not simply oppression,
ven if well-meaning. One argument is that children are
rospective or probationary “moral agents” who, although
ognitively advanced, may not have the experience or com-
etence to participate in moral decisions. However, parental
uthority is discretionary, provided that it is not unreason-
ble, abusive or harmful to the child and the child’s long-
erm interests. Along with parental authority is a parental
uty to promote the interests and protect the rights of the
hild.110

ommunicating life and death decisions to
hildren: developmental issues
nformed consent requires understanding, reasoning, vol-
ntariness, and a concept of the nature of the decision
which for end-of-life decisions may be death).104,111 A
hild’s understanding of illness develops in stages that
arallel conceptual development. Young children under-
tand illness as something that is caused from outside
heir bodies. Around 11 years or older, children reach a
physiologic” stage, in which there is an understanding
f illness as caused by a malfunctioning organ or system.

needed ability for decision making is to be able to
eason about medical information, through a formal op-
rations stage of cognitive development, which begins at
bout 12 years of age (capacities to think abstractly,
onsider multiple factors, hypothesize, and predict future
onsequences). Making a free choice, or volunteering, is
he next capacity in the decision-making process. Ado-
escents less than 14 or 15 years of age are more acqui-
scent than older ones to authority and it is unlikely they
ill oppose these figures’ wishes. Therefore, only older

eenagers can make authentic choices (i.e., those choices
hat are relatively free of the wishes of authority figures).

rocedures/Protocol for EOL decisions in children
ealth care institutions and organizations should develop
rocedures for end of life decisions in children which
hould encompass112 support of the family unit, shared
ecision-making, relief of pain and other symptoms, po-
ential moral distress of caregivers related to perceived
ver or under treatment, communication with the child
nd family about treatment goals and plans, and grief and
ereavement support beyond the acute intervention/with-
rawal.

uropean Perspective
he European Committee for ICD deactivation is develop-

ng a document for the European Heart Rhythm Associa-
ion, to address from the European perspective issues sim-
lar to those discussed in this current document. Owing to its
nique and varied history, Europe is profoundly pluralistic
n its traditions, cultures and in its multitude of faith com-
unities. Against this varied cultural and religious back-

rop, the European health care system is undergoing a
rocess of change and consolidation, continuously chal-
enged by many important factors. On the one hand, diag-
ostic and therapeutic possibilities are continually improv-
ng; on the other, as in other parts of the world, Europe faces
n “aging society”, with corresponding increasing chronic
omorbid conditions. As a result, clinicians are now faced
ith emerging ethical questions: whether and when to stop

he process of care; how to find the balance between inad-
quate and excessive treatment for our patients’ conditions.

Not all European countries yet have national legislation
overing advance directives or “living wills”, which remain
matter of heated debate in some countries. Even in coun-

ries that do have such legislation, advance directives are
pen to very different interpretations and their application
iffers widely across Europe. Thus, there is an increasing
eed for a more substantial pan-European agreement on the
thical, legal and political basis of advance directives.

While general agreement exists in Europe, as in the
nited States, that ICD deactivation in dying patients may
e ethically permissible, especially if done to avoid uncom-
ortable shocks, less agreement exists in Europe for pace-
aker deactivation.8 The practices and attitudes associated
ith pacemaker deactivation have been shown to differ

ignificantly from those associated with ICD deactiva-
ion8,113,114 and there are European countries where deacti-
ation of antibradycardia pacing in pacemaker dependent
atient is prohibited by law. It is therefore crucial that
linicians are aware of the legal situation in the country and
urisdiction in which they are practicing.

Existing guidance has focused on device indications,
evice implantation and the training of implanting physi-
ians,4,82,115 but little attention has been paid to the techni-
al, scientific and ethical aspects of device deactivation,
specially appropriate topics for patients with incapacitat-
ng, irreversible or terminal illness. Thus we need a medical,
ioethical, and legal consensus regarding ICD deactivation
n such conditions in both cognitively capable patients and
hose who are cognitively incapacitated. For the terminally
ll patient with decision-making capacity, therefore, it is
rucially important that clinicians engage in a timely dis-
ussion concerning deactivation of the ICD. The patient
ust receive proper support to help guide him/her through

he decision-making process. It is important that the issue be
aised sensitively and at an appropriate time with a patient
ho is reaching the end of life.
Patients who are found to be lacking decision-making ca-

acity are in need of a surrogate decision making process,
hich can include substituted judgment (aiming at determining
hat the patient would have wished for) and/or patient’s best

nterest (what decision best promotes the patient’s overall in-
erests). Physicians must be aware of the relevant legal position
n the country and jurisdiction where they are practicing.
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here possible, it is crucial that these treatment decisions be
nformed by investigation of, and reference to, the patient’s
wn currently or previously expressed thoughts and wishes.
iscussions with family, loved ones and members of the health
are team may help establish his/her perspective. a
The European Committee for ICD deactivation will fol-
ow the key principles of liberal democratic societies, which
nclude respect for diversity of values and cultures, rights
or all individuals to be considered as being of equal worth,

nd protection of fundamental human rights.
ppendix Author Relationships with Industry

uthors
Consultant fees/
Honoraria

Speaker’s
Bureau Research Grant Fellowship Support

Board member/
Stock Options/
Partner Other

achel Lampert, MD Boston Scientific
Medtronic Corp

None Boston Scientific*
Medtronic Corp*
St. Jude Medical*

None None None

avid L. Hayes, MD Blackwell Publishing
Boston Scientific*
Boston Scientific

Medtronic Inc.
St. Jude Medical
Sorin Group
Visible Assets

None None None Wiley-Blackwell
Publishing

None

eorge J. Annas, JD None None None None None None

argaret A. Farley,
PhD

None None None None None None

athan E. Goldstein,
MD

None None None None None None

obert M. Hamilton,
MD

None None None None None None

. Neal Kay, MD None None None Biosense Webster*
Boston Scientific*
Medtronic Corp*
St. Jude Medical*

None None

aniel B. Kramer, MD None None None FDA/CDRH None None

uigi Padeletti, MD St. Jude Medical*
Sorin Group*

None None None None None

aul S. Mueller, MD Boston Scientific
Wiley-Blackwell

Publishing

None None None None Assoc. Editor of
Journal Watch

eo Pozuelo, MD None None None None None None

ark H. Schoenfeld,
MD

None None None None None None

anos E. Vardas, MD Biotronik
Boston Scientific
General Electric

Healthcare
Medtronic Corp
Servier

None None None None None

ebra L. Wiegand,
PhD, RN

None None None None None None

ichard Zellner, JD None None None None None None

*Significant
A relationship is considered to be “significant” if (1) the person receives $10 000 or more during any 12-month period or 5% or more of the person’s gross income;
or (2) the person owns 5% or more of the voting stock or share of the entity or owns $10 000 or more of the fair market value of the entity.
A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.



R

18 Heart Rhythm, Vol xx, No x, Month 2010
eference
1. Goldstein NE, Lampert R, Bradley E, Lynn J, Krumholz HM. Management of

implantable cardioverter defibrillators in end-of-life care. Ann Intern Med 2004;
141(11):835–838.

2. Goldberger Z, Lampert R. Implantable cardioverter-defibrillators: expanding
indications and technologies. JAMA 2006;295(7):809–818.

3. Kusumoto FM, Goldschlager N. Device therapy for cardiac arrhythmias. JAMA
2002;287(14):1848–1852.

4. Bristow MR, Saxon LA, Boehmer J, et al. Cardiac-resynchronization therapy
with or without an implantable defibrillator in advanced chronic heart failure.
N Engl J Med 2004;350(21):2140–2150.

5. Hammill SC, Berul C, Kremers MS, Kadish AH, et al. Review of the ICD
Registry’s third year, expansion to include lead data and pediatric ICD proce-
dures, and role for measuring performance. Heart Rhythm 2009;6(9):1397–
1401.

6. Ahmad M, Bloomstein L, Roelke M, Bernstein AD, Parsonnet V. Patients’
attitudes toward implanted defibrillator shocks. Pacing Clin Electrophysiol
2000;23(6):934–938.

7. Schron EB, Exner DV, Yao Q, et al. Quality of life in the antiarrhythmics versus
implantable defibrillators trial: impact of therapy and influence of adverse
symptoms and defibrillator shocks. Circulation 2002;105(5):589–594.

8. Mueller PS, Jenkins SM, Bramstedt KA, Hayes DL. Deactivating implanted
cardiac devices in terminally ill patients: practices and attitudes. Pacing Clin
Electrophysiol 2008;31(5):560–568.

9. Goldstein NE, Bradley E, Zeidman J, Mehta D, Morrison RS. Barriers to
conversations about deactivation of implantable defibrillators in seriously ill
patients: results of a nationwide survey comparing cardiology specialists to
primary care physicians. J Am Coll Cardiol 2009;54(4):371–373.

10. Hauptman PJ, Swindle J, Hussain Z, Biener L, Burroughs TE. Physician atti-
tudes toward end-stage heart failure: a national survey. Am J Med 2008;121(2):
127–135.

11. Beauchamp TL. Principles of Biomedical Ethics. 6th Edition ed. New York, NY:
Oxford University Press; 2009.

12. Jonsen AR, Siegler M, Winslade WJ. Clinical Ethics: A Practical Approach to
Ethical Decisions in Clinical Medicine. Sixth Edition. New York, NY: McGraw-
Hill; 2006.

13. AMA 2008–2009. Code of Medical Ethics: Current Opinions and Annotations.
AMA Council on Ethical and Judicial Affairs. 2008–2009 Edition. Chicago, IL:
AMA Press; 2010.

14. Zellner RA, Aulisio MP, Lewis WR. Should implantable cardioverter-defibril-
lators and permanent pacemakers in patients with terminal illness be deacti-
vated? Deactivating permanent pacemaker in patients with terminalillness. Pa-
tient autonomy is paramount. Circ Arrhythm Electrophysiol 2009;2(3):340–344.

15. The Ethics and Human Rights Committee. American College of Physicians
(ACP) Ethics Manual: Fifth Edition. Ann Intern Med 2005;142:560–582.

16. Ganzini L, Volicer L, Nelson WA, Fox E, Derse AR. Ten myths about decision-
making capacity. J Am Med Dir Assoc 2004;5(4):263–267.

17. Annas GJ. The Rights of Patients. 3 Edition. New York: New York University
Press; 2004.

18. Annas GJ, Densberger JE. Competence to refuse medical treatment: autonomy
versus paternalism. Toledo Law Rev 1984;15:561–592.

19. Pellegrino ED. Decisions to withdraw life-sustaining treatment: a moral algo-
rithm. JAMA 2000;283(8):1065–1067.

20. Quill TE, Barold SS, Sussman BL. Discontinuing an implantable cardioverter
defibrillator as a life-sustaining treatment. Am J Cardiol 1994;74(2):205–207.

21. Rhymes JA, McCullough LB, Luchi RJ, Teasdale TA, Wilson N. Withdrawing
very low-burden interventions in chronically ill patients. JAMA 2000;283(8):
1061–1063.

22. AMA 1996. AMA Code of Medical Ethics: Policy on End of Life Care: Opinion
E-2.20. Chicago, IL: American Medical Association, 1996.

23. AMA Council on Ethical and Judicial Affairs. Physician Objection to Treatment
and Individual Patient Discrimination: CEJA Report 6-A-07. AMA Council on
Ethical and Judicial Affairs. Chicago, IL: AMA Press; 2007:1–4.

24. Schloendorff v. Society of the New York Hospital, 211 N.Y. 125, 105 N.E. 92
(1914). 211 N.Y. 125; 105 N.E. 92. 1914. New York Court of Appeals.

25. Canterbury v. Spence, 464 F.2d 772 (D.C. Cir. 1972). 464 F.2d 772. 1972. Court
of Appeals for the District of Columbia Circuit.

26. Annas GJ. The bell tolls for a constitutional right to assisted suicide. N Engl
J Med 1997;337:1098–1103.

27. In re Quinlan, 70 N.J. 10, 355 A.2d 647 (1976). 70 N.J. 10, 355 A.2d 647. 1976.
New Jersey Supreme Court.

28. Cruzan v. Director, Missouri Department of Health, 497 U.S. 261 (1990). 497
U.S. 261 88–1503. 1990. Supreme Court of the United States.

29. Annas GJ. ”Culture of life” politics at the bedside–the case of Terri Schiavo.
N Engl J Med 2005;352(16):1710–1715.
30. Hook CC, Mueller PS. The Terri Schiavo saga: the making of a tragedy and
lessons learned. Mayo Clin Proc 2005;80(11):1449–1460.

31. Wiegand DL, Kalowes PG. Withdrawal of cardiac medications and devices.
AACN Adv Crit Care 2007;18(4):415–425.

32. Burt RA. Death Is That Man Taking Names. Berkeley: University of California
Press; 2002.

33. Schneider C. The Practice of Autonomy: Patients, Doctors, and Medical Deci-
sions. New York: Oxford University Press; 1998.

34. Our Final Journey/Health Care Surrogate. website, 2010 http://endoflifecare.
tripod.com/Caregiving/id55.html).

35. Cantor NL. Twenty-five years after Quinlan: a review of the jurisprudence of
death and dying. J Law Med Ethics 2001;29(2):182–196.

36. Meisel A, Snyder L, Quill T. Seven legal barriers to end-of-life care: myths,
realities, and grains of truth. JAMA 2000;284(19):2495–2501.

37. Vacco v. Quill, 521 U.S. 793 (1997). [521 U.S. 793, 95–1858]. 1997. Supreme
Court of the United States.

38. Washington v. Glucksberg, 521 U.S. 702 (1997). 521 U.S. 702, 96–110. 1997.
Supreme Court of the United States.

39. Berger JT. The ethics of deactivating implanted cardioverter defibrillators. Ann
Intern Med 2005;142(8):631–634.

40. Lewis WR, Luebke DL, Johnson NJ, Harrington MD, Costantini O, Aulisio MP.
Withdrawing implantable defibrillator shock therapy in terminally ill patients.
Am J Med 2006;119(10):892–896.

41. Mueller PS, Hook CC, Hayes DL. Ethical analysis of withdrawal of pacemaker
or implantable cardioverter-defibrillator support at the end of life. Mayo Clin
Proc 2003;78(8):959–963.

42. Kay GN, Bittner GT. Should implantable cardioverter-defibrillators and perma-
nent pacemakers in patients with terminal illness be deactivated? Deactivating
implantable cardioverter-defibrillators and permanent pacemakers in patients
with terminal illness. An ethical distinction. Circ Arrhythm Electrophysiol
2009;2(3):336–339.

43. Sulmasy DP. Within you/without you: biotechnology, ontology, and ethics.
J Gen Intern Med 2008;23 Suppl 1:69–72.

44. Katz J. The Silent World of Doctor and Patient. Baltimore: The Johns Hopkins
University Press; 2002.

45. Education in Palliative and End-of-Life Care (EPEC) Project: Withholding/
Withdrawing Treatment. In: Emanuel LL, von Gunten CJ, Ferris FD, editors.
EPEC Participant’s Handbook. Chicago: Northwestern University Press; 2003.

46. Morrison RS, Meier DE. Clinical practice. Palliative care. N Engl J Med
2004;350(25):2582–2590.

47. Goldstein NE, Back AL, Morrison RS. Titrating guidance: a model to guide
physicians in assisting patients and family members who are facing complex
decisions. Arch Intern Med 2008;168(16):1733–1739.

48. National Consensus Project for Quality Palliative Care. Clinical Practice Guide-
lines for Quality Palliative Care. NCPQPC, 2009 http://www.nationalconsen-
susproject.org).

49. National Quality Forum. A National Framework and Preferred Practices for
Palliative and Hospice Care Quality. A Consensus Report. Washiington, DC:
NQF, 2006.

50. Swetz KM, Crowley ME, Hook C, Mueller PS. Report of 255 clinical ethics
consultations and review of the literature. Mayo Clin Proc 2007;82(6):686–691.

51. Joint Commission. Joint Commission Requirements. The Joint Commission,
2010 http://www.jointcommission.org/Standards/Requirements/).

52. PSDA-90. Ominbus Budget Reconciliation Act of 1990: [Patient Self-Determi-
nation Act of 1990]. Pub. L. 101–508, 4206, and 4751. (Medicare and Medicaid,
respectively), 42 U.S.C. 1395cc(a) (I)(Q), 1395 mm (c) (8), 1395cc(f),
1396(a)(57), 1396a(a) (58), and 1396a(w) (Suppl 1991). U S, 2010.

53. Goldstein NE, Mehta D, Siddiqui S, et al. ”That’s like an act of suicide” patients’
attitudes toward deactivation of implantable defibrillators. J Gen Intern Med
2007;23 Suppl 1:7–12.

54. Berger JT, Gorski M, Cohen T. Advance health planning and treatment prefer-
ences among recipients of implantable cardioverter defibrillators: an exploratory
study. J Clin Ethics 2006;17(1):72–78.

55. Mower WR, Baraff LJ. Advance directives: effect of type of directive on
physicians’ therapeutic decisions. Arch Intern Med 1993;153:375–381.

56. Silveira MJ. When is deactivation of artificial pacing and AICD illegal, immoral,
and unethical? Am J Geriatr Cardiol 2003;12(4):275–276.

57. Detering KM, Hancock AD, Reade MC, Silvester W. The impact of advance
care planning on end of life care in elderly patients: randomised controlled trial.
BMJ 2010;340:c1345.

58. Braun TC, Hagen NA, Hatfield RE, Wyse DG. Cardiac pacemakers and im-
plantable defibrillators in terminal care. J Pain Symptom Manage 1999;18(2):
126–131.

59. Emanuel EJ, Emanuel LL. Four models of the physician-patient relationship.
JAMA 1992;267(16):2221–2226.

http://endoflifecare.tripod.com/Caregiving/id55.html
http://endoflifecare.tripod.com/Caregiving/id55.html
http://www.nationalconsensusproject.org
http://www.nationalconsensusproject.org
http://www.jointcommission.org/Standards/Requirements/


1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

19Lampert et al Patients requesting withdrawal of CIED therapy
60. May T. Bioethics in a liberal society. Baltimore: Johns Hopkins University
Press; 2002.

61. Campbell CS. Religious ethics and active euthanasia in a pluralistic society.
Kennedy Inst Ethics J 1992;2(3):253–277.

62. Rosner F. Jewish perspectives on death and dying. Assia Jew Med Ethics
1991;2(1):38–45.

63. Jakobovitz I. Jewish Medical Ethics. New York, NY: Bloch Publishers; 1959.
64. Farley M. Issues in Contemporary Christian Ethics: The Choice of Death in a

Medical Context. Santa Clara: Santa Clara University, 1995.
65. Sheikh A. Death and Dying–A Muslim Perspective. Journal of the Royal Society

of Medicine 1998;91:138–140.
66. Young KK. Death II: Eastern Thought. Encyclopedia of Bioethics. Revised

Edition ed. New York, NY: Simon & Schuster Macmillan; 1996:487–497.
67. Kelly DF. Medical Care and the End of Life: A Catholic Perspective. Wash-

ington, DC: Georgetown University Press; 2006.
68. Lapidus IM. The Meaning of Death in Islam. In: Spiro HW, et al., editors.

Facing Death. New Haven: Yale University Press; 1996:148-159.
69. Wright CB, Elkind MS, Luo X, Paik MC, Sacco RL. Reported alcohol con-

sumption and cognitive decline: The northern Manhattan study. Neuroepidemi-
ology 2006;27(4):201–207.

70. Fried TR, Bradley EH, Towle VR, Allore H. Understanding the treatment
preferences of seriously ill patients. N Engl J Med 2002;346(14):1061–1066.

71. Fried TR, Byers AL, Gallo WT, et al. Prospective study of health status
preferences and changes in preferences over time in older adults. Arch Intern
Med 2006;166(8):890–895.

72. Goldstein NE, Mehta D, Teitelbaum E, Bradley EH, Morrison RS. ”It’s like
crossing a bridge” complexities preventing physicians from discussing deacti-
vation of implantable defibrillators at the end of life. J Gen Intern Med 2008;23
Suppl 1:2–6.

73. Singer PA, Martin DK, Kelner M. Quality end-of-life care: patients’ perspec-
tives. JAMA 1999;281(2):163–168.

74. Lynn J, Goldstein NE. Advance care planning for fatal chronic illness: avoiding
commonplace errors and unwarranted suffering. Ann Intern Med 2003;138(10):
812–818.

75. United States Census Bureau. Projections of the Population by Selected Age
Groups and Sex for the United States: 2010 to 2050. U.S. Census Bureau,
Population Division, 2008.

76. Kung HC, Hoyert DL, Xu J, Murphy SL. Deaths: final data for 2005. Natl Vital
Stat Rep 2008;56(10):1–120.

77. Fried TR, Bradley EH. What matters to seriously ill older persons making
end-of-life treatment decisions?: A qualitative study. J Palliat Med 2003;6(2):
237–244.

78. Fried LP KRNAea. Frailty in Older Adults. J Gerontol A Biol Sci Med Sci
2001;56(3):M146–M157.

79. Boockvar KS, Meier DE. Palliative care for frail older adults: “there are things
I can’t do anymore that I wish I could . . . ”. JAMA 2006;296(18):2245–2253.

80. Coleman EA, Boult C. Improving the quality of transitional care for persons
with complex care needs. J Am Geriatr Soc 2003;51(4):556–557.

81. Covinsky KE, Goldman L, Cook EF, et al. The impact of serious illness on
patients’ families. SUPPORT Investigators. Study to Understand Prognoses and
Preferences for Outcomes and Risks of Treatment. JAMA 1994;272(23):1839–
1844.

82. Epstein AE, Dimarco JP, Ellenbogen KA, et al. ACC/AHA/HRS 2008 Guide-
lines for Device-Based Therapy of Cardiac Rhythm Abnormalities: (Writing
Committee to Revise the ACC/AHA/NASPE 2002 Guideline Update for Im-
plantation of Cardiac Pacemakers and Antiarrhythmia Devices). Circulation
2008;117(21):e350–e408.

83. Schoenfeld MH. Follow-up assessments of the pacemaker patient. In: Ellenbo-
gen KA, Wood MA, editors. Cardiac Pacing and ICDs. Hoboken, NJ: Wiley-
Blackwell; 2008. pp. 498-545. 5th ed.

84. Grassman D. EOL considerations in defibrillator deactivation. Am J Hosp Palliat
Care 2005;22(3):179–180.

85. Nambisan V, Chao D. Dying and defibrillation: a shocking experience. Palliat
Med 2004;18(5):482–483.

86. Schoenfeld MH. Deciding against defibrillator replacement: second-guessing the
past? Pacing Clin Electrophysiol 2000;23(12):2019–2021.

87. Wilkoff BL, Auricchio A, Brugada J, et al. HRS/EHRA expert consensus on the
monitoring of cardiovascular implantable electronic devices (CIEDs): descrip-
tion of techniques, indications, personnel, frequency and ethical considerations.

Heart Rhythm 2008;5(6):907–925.
88. Quill TE. Terri Schiavo--a tragedy compounded. N Engl J Med 2005;352(16):
1630–1633.

89. Quill TE. The million dollar question. N Engl J Med 2005;352(16):1632.
90. Goldsmith B, Dietrich J, Du Q, Morrison RS. Variability in access to hospital

palliative care in the United States. J Palliat Med 2008;11(8):1094–1102.
91. Lee S, Colditz GA, Berkman LF, Kawachi I. Caregiving and risk of coronary

heart disease in U.S. women: a prospective study. Am J Prev Med 2003;24(2):
113–119.

92. Schulz R, Newsom J, Mittelmark M, Burton L, Hirsch C, Jackson S. Health
effects of caregiving: the caregiver health effects study: an ancillary study of the
Cardiovascular Health Study. Ann Behav Med 1997;19(2):110–116.

93. Schulz R, Beach SR. Caregiving as a risk factor for mortality: the Caregiver
Health Effects Study. JAMA 1999;282(23):2215–2219.

94. Fried TR, O’Leary JR. Using the experiences of bereaved caregivers to inform
patient- and caregiver-centered advance care planning. J Gen Intern Med 2008;
23(10):1602–1607.

95. Nicolasora N, Pannala R, Mountantonakis S, et al. If asked, hospitalized patients
will choose whether to receive life-sustaining therapies. J Hosp Med 2006;1(3):
161–167.

96. Ersek M, Grant MM, Kraybill BM. Enhancing end-of-life care in nursing
homes: Palliative Care Educational Resource Team (PERT) program. J Palliat
Med 2005;8(3):556–566.

97. Robinson K, Sutton S, von Gunten CF, et al. Assessment of the Education for
Physicians on End-of-Life Care (EPEC) Project. J Palliat Med 2004;7(5):637–
645.

98. Unutzer J, Katon W, Callahan CM, et al. Collaborative care management of
late-life depression in the primary care setting: a randomized controlled trial.
JAMA 2002;288(22):2836–2845.

99. Kirchhoff KT, Faas AI. Family support at end of life. AACN Adv Crit Care
2007;18(4):426–435.

00. Goodlin SJ, Quill TE, Arnold RM. Communication and decision-making about
prognosis in heart failure care. J Card Fail 2008;14(2):106–113.

01. Lindsay BD, Estes NA 3rd, Maloney JD, Reynolds DW. Heart Rhythm Society
Policy Statement Update: Recommendations on the Role of Industry Employed
Allied Professionals (IEAPs). Heart Rhythm 2008;5(11):e8–10.

02. Street K, Ashcroft R, Henderson J, Campbell AV. The decision making process
regarding the withdrawal or withholding of potential life-saving treatments in a
children’s hospital. J Med Ethics 2000;26(5):346–352.

03. Zhan C, Baine WB, Sedrakyan A, Steiner C. Cardiac device implantation in the
United States from 1997 through 2004: a population-based analysis. J Gen Intern
Med 2008;23 Suppl 1:13–19.

04. Leikin S. A proposal concerning decisions to forgo life-sustaining treatment for
young people. J Pediatr 1989;115(1):17–22.

05. Doyle D. Oxford Textbook of Palliative Medicine. Second edition Oxford:
Oxford University Press; 1999.

06. Jacobs HH. Ethics in pediatric end-of-life care: a nursing perspective. J Pediatr
Nurs 2005;20(5):360–369.

07. Malloy P, Ferrell B, Virani R, Wilson K, Uman G. Palliative care education for
pediatric nurses. Pediatr Nurs 2006;32(6):555–561.

08. Baines P. Medical ethics for children: applying the four principles to paediatrics.
J Med Ethics 2008;34(3):141–145.

09. United Nations. Convention on the Rights of the Child. No. GA res.44/25,
annex, 44 UN GAOR Supp.(No.49) at 167, U.N.Doc.A/44/49 (1989). 1989.

10. Noggle R. Special Agents: Children’s Autonomy and Parental Authority. In:
Archand D, McLeod C, editors. The Moral and Political Status of Children.
Oxford: Oxford University Press; 2002.

11. King NM, Cross AW. Children as decision makers: guidelines for pediatricians.
J Pediatr 1989;115(1):10–16.

12. Truog RD, Meyer EC, Burns JP. Toward interventions to improve end-of-life
care in the pediatric intensive care unit. Crit Care Med 2006;34(11 Suppl):S373–
S379.

13. Kelley AS, Reid MC, Miller DH, Fins JJ, Lachs MS. Implantable cardioverter-
defibrillator at end-of-life: a physician survey. Am Heart J 2009;157:702–708.

14. Sherazi S, Daubert JP, Block RC, Jeevanantham V, Abdel-Gadir K, et al.
Physicians’ preferences and attitudes about end-of-life care in patients with
an implantable cardioverter-defibrillator. Mayo Clin Proc 83, 1139 –1141.
2008.

15. Naccarelli GV, Conti JB, DiMarco JP, Tracy CM, Heart Rhythm Society. Task
force 6: training in specialized electrophysiology, cardiac pacing, and arrhyth-

mia management. J Am Coll Cardiol 2008;51(3):374–380.


	HRS Expert Consensus Statement on the Management of Cardiovascular Implantable Electronic Devices (CIEDs) in patients nearing end of life or requesting withdrawal of therapy
	TABLE OF CONTENTS
	Introduction
	Basic principles
	Ethical and legal principles and precedents
	Informed consent and the right to refuse treatment
	Surrogate decision-making
	Common concerns related to withdrawing CIED therapies
	Withdrawing CIED therapies: Ethical principles underlying the decision-making process
	Minimizing CIED-associated ethical dilemmas: Advance directives
	Rights and responsibilities of the clinician for whom deactivation is counter to his or her personally held beliefs

	Basic religious principles
	Choices regarding death
	Relevance of religious perspectives to deactivation of CIEDs in terminally ill patients
	Effectively putting into practice the device deactivation process
	Communication

	Discussion of device deactivation in the context of overall goals of care
	Discussion of the benefits and burdens of ongoing device therapy, and the consequences and uncertainties of deactivation
	Discussions of options for withdrawal of therapies
	Discussion of potential alternative treatments
	Timing of deactivation conversations
	The role of the family in the decision-making process
	Role of health care providers in the decision-making process
	Role of psychiatric consultation
	Role of palliative care specialists
	Improving communication around end of life care: importance of education
	Logistics of CIED deactivation
	General considerations in deactivation
	Confirm capacity requirements to make the decision to withdraw CIED support/Define legal surrogate
	Documentation requirements when withdrawing or withholding a CIED
	Establishing palliative care interventions and providing patient and family support
	How to deactivate the device
	Role of the industry-employed allied professional (IEAP)


	Considerations in specific clinical settings
	Acute care hospital with electrophysiological expertise
	Inpatient healthcare facility without electrophysiological expertise
	Patients at home

	Epidemiology/Magnitude of the problem
	Applying ethics theories and principles to children
	Rights of the child
	Rights of the parents (justifications for parental authority)
	Communicating life and death decisions to children: developmental issues

	Procedures/Protocol for EOL decisions in children
	European Perspective
	Reference

