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Objectives

• Be aware of the prevalence of CIEDs
• Be aware of their implication at EOL
• Be aware of some perceived ethical 

ambiguity





• 200, 000 Canadians living with implantable 
pacemaker or defibrillator

• 3 million in North America
• 250, 000 implanted annually





• Cardiac Resynchonization
Therapy (CRT) is an established 
therapeutic modality

• Improved EF
• Reduced ventricular arrhythmia



• Improved Sx control
• Improved survival





• "Hundreds of 
thousands…cardiovascular 
implantable electronic devices 
(CIEDs)."

• "Although CIEDs prolong life, they 
also increase the complexity of 
medical decisions, particularly [at] 
EOL."



• "About 70% of CIED recipients are older 
than 65."

• "About 75% have 1 or more coexisting 
illness."



• "[M]ost physicians believe CIED 
deactivation should be discussed as part 
of the advance care planning process."



• "Both patient and caretaker discussion 
with clinicians about CIED deactivation 
occur infrequently."



How do my patients with 
defibrillators and/or 
pacemakers die?





"Humans are obligate 
aerobes."

Hippocrates



Consistent underlying
mechanism of death: 
not enough O2



“When circulation ceases, 
cellular death can complete 
itself. The central nervous 
system goes first and the 
connective tissue of muscle 
and fibrous structures goes 
last. ….In most deaths, the 
heartbeat ends before the 
brain ceases to function.”



When circulation ceases…..



How can my patients with 
defibrillators and/or 
pacemakers die?







What fools these mortals be……



What fools these mortals be……

Puck, speaking to his king, in 
Shakespeare's Midsummer Night's 
Dream



• 125 cases explanted ICDs from deceased 
patients examined

• 13% died of primary arrhythmia
• 31% rec'd shocks in final 24 hours
• 65% of patients with DNR status rec'd ICD 

shocks in final 24 hours



How do my Patients with  
Defibrillators and/or 

Pacemakers Die?



Potentially badly………



• 82 year-old man
• nth admission florid CHF
• ICD
• "Pacemaker dependent."
• "Had enough"

A patient…



• 82 year-old man
• nth admission florid CHF
• ICD turned off at patient's 

request within hours of 
admission



• 82 year-old man
• nth admission florid CHF
• ICD off
• Patient, wife, and family 

ask to have pacemaker 
turned off





How may my patients 
with defibrillators 
and/or pacemakers 
die?





• "Accepted ethical analysis of withdrawal 
of these devices have assimilated them to 
other life-sustaining treatments that 
physicians readily withdraw, such as 
hemodialysis or mechanical ventilators."

• "According to such analysis, withdrawal of 
these medical interventions is justified by 
the patient's right to refuse treatment."



• "ICDs can clearly be burdensome as 
death approaches."

• "And refusal of treatment in the form 

of an ICD or pacemaker ought to be 

no different than refusal of 

mechanical ventilation."



• "This has not been the case with 
pacemakers, which many 
clinicians remain reluctant to 
withdraw."

• "Almost one-third of physicians 
responding to a 2008 survey 
equated pacemaker deactivation 
in a pacemaker-dependent patient 
with [PAS]."



• "[C]linician misgivings about pacemaker 
deactivation are in fact well-founded."

• "[P]acemaker deactivation (in 
pacemaker-dependent patients) is 
better seen as doing than allowing, as 
active ending-of-life rather than as the 
withdrawal of an ongoing treatment."



• [T]he physician is a bystander in regard 
to the pacemaker, which is (in large 
part) a treatment completed rather 
than ongoing; and a patient right to 
refuse treatment cannot apply to 
completed treatments."





• "[S]ome cardiologists have not been 
persuaded that the act of pacemaker 
deactivation…can avoid equivalence to 
active euthanasia if the patient… is 
pacemaker dependent."





• 82 year-old man
• nth admission florid CHF
• We agree to d/c 

pacemaker
• Preparation?

A patient…



• Pacemaker dependent
• Turning off heart?
• What will happen?



• Talk talk talk, prepare prepare 
prepare

• Bedside presence
• Sedate with midazolam
• Turn off device
• Monitor
• Prn opioids



• Nicely sedated
• Device turned off
• HR 20s – 30s
• No obvious distress
• Wife disappointed
• Patient allowed to wake up
• Remained somnolent
• Died  4/7 later, peacefully



Questions and comments


