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SUMMARY 

Introduction 

An arrhythmia is a cardiac rhythm disorder characterized by irregular contractions or 

abnormally rapid or slow heartbeats. Ventricular tachycardia and ventricular fibrillation 

are malignant arrhythmias that may lead to cardiac arrest and can occur unexpectedly 

and result in sudden cardiac death. Sudden cardiac death accounts for 30 to 50% of 

deaths in persons with heart failure in the general population [Adabag et al., 2010]. 

Approximately 40,000 cardiac arrests occur each year in Canada [CANet, 2017]. 

An implantable cardioverter-defibrillator (ICD) is indicated in patients who have had an 

arrhythmia-induced cardiac arrest or a potentially malignant arrhythmia (secondary 

prevention) and in patients at risk for, but who have not yet had, a malignant arrhythmia 

(primary prevention). If the device detects ventricular tachycardia or ventricular 

fibrillation, it is programmed to produce rapid stimulations or, if necessary, an electrical 

discharge (a shock). A biventricular ICD in addition has leads that pace both the right 

and the left ventricles so as to synchronize their contractility (cardiac resynchronization 

therapy or CRT). Unlike the defibrillator function, which has no impact on the natural 

course of ventricular dysfunction, CRT can improve symptoms, functional class and 

prognosis of heart failure. CRT can remain active in the absence of the defibrillator 

function, if the latter is deactivated. 

Using an ICD will eventually require replacing the generator, which involves a relatively 

minor surgical procedure every 5 to 7 years to prevent complete depletion of the battery. 

The more recent batteries are expected to be longer-lasting but because of the constant 

biventricular stimulation, CRT leads to a shorter battery life. When the battery’s voltage 

is such that replacement needs to be considered, one can reconsider the most 

appropriate treatment strategy in light of the patient’s evolving clinical course. With the 

aging of the population and the growing prevalence of heart failure as well as 

improvements in survival, an increase is expected in the number of Quebecers who 

meet the criteria for ICD and/or CRT implantation and replacement. 

This report was prepared as part of the “pertinence clinique” (clinical relevance) strategy 

of the ministère de la Santé et des Services sociaux (MSSS), initiated in 2014 and 

incorporated into the 2013-2018 five-year plan of the Unité d’évaluation cardiovasculaire 

(UECV) of the Institut national d’excellence en santé et en services sociaux (INESSS). 

The strategy was developed following broad consultation with the Réseau québécois de 

cardiologie tertiaire (RQCT), the MSSS and clinician partners. The overall objective of 

this report is to document the clinical criteria that should guide decision-making when 

considering generator replacement and to define the optimal organizational conditions to 

facilitate such decision-making. 
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Methods 

A multidisciplinary expert committee consisting of representatives from healthcare 

establishments with an ICD program and from the RQCT, as well as other health 

professionals from various disciplines, collaborated on this project. At the same time, it 

was clear from the outset that this evaluation of the conditions leading to generator 

replacement, a decision deeply resonant with a patient’s life objectives, could not be 

carried out without the active involvement of patients implanted with an ICD. To take into 

account not only their perspectives but also their expertise in terms of their lived 

experiences with the disorders concerned, as well as with the organization of care, a 

patient committee was highly engaged in the discussions and deliberations of the 

recommendations. 

The recommendations are based on a systematic review of the literature (2010 to 2017), 

an evaluation in the ‘real-world’ care context conducted by INESSS in 2016, and the 

experiential knowledge provided by the clinicians and patients consulted. 

Following the literature search, at least two members of the scientific team 

independently selected publications and assessed study quality. Data were extracted by 

one person and independently validated by a second researcher. An evaluation of 

ICD/CRT generator replacements and ICD/CRT prescription modifications (N=418 

patients) was carried out over a 6-month period (July 1 to December 31, 2016) at 

Québec’s six ICD implantation centres via chart review by medical archivists. 

Through a triangulation of the scientific, contextual and experiential data, the scientific 

team elucidated key findings which served as the basis for formulating the 

recommendations. The deliberation of the recommendations involved two cycles of 

feedback from the two committees via e-mail and a final meeting with committee 

members. The members’ comments were carefully compiled in order to guide the final 

wording of the recommendations, taking into consideration the different perspectives 

expressed. The report was then validated by INESSS’s Comité d’excellence clinique en 

services de santé and four external reviewers. 

Highlights of the results 

 There is a consensus that informed and shared decision-making is essential. This 

process implies discussions that respect the patient’s values and the sharing of 

information, and that include informal caregivers if the patient so desires, using an 

individualized approach and devoting sufficient time in an appropriate setting. 

 An ICD generator should not be replaced automatically. The technical need to replace 

the generator presents an opportunity to determine if the patient’s overall condition 

and/or care objectives have changed and if there is a need to modify the prescription 

for the device, including whether to add CRT. 

 While the clinical criteria that guide the initial ICD implantation process are rather 

well-defined, there are relatively few data on the benefits and risks associated with 

ICD generator replacement in the context of contemporary medical practice, on the 
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patient’s experience, and on the criteria and decision-making processes that precede 

replacement. 

 In the opinion of the experts consulted, it would be reasonable to consider the same 

clinical criteria at replacement as those that applied at initial implantation. 

 The evaluation to be carried out when considering a replacement requires a 

multidisciplinary approach taking into account cardiac factors and other clinical 

aspects pertaining to the patient’s overall condition and, above all, the patient’s 

preferences. 

 The sharing of information necessary for decision-making among the various 

healthcare professionals involved is an important issue and could be facilitated by the 

gradual roll-out of electronic health records, accessible by all healthcare professionals 

in Québec. 

 Special attention should be paid when the clinical condition of a patient with an 

implanted ICD worsens, especially at the end of life, in order to respect the patient’s 

wishes and to prevent discomfort due to unwanted shocks. 

Recommendations 

INESSS recommends that: 

1. Patients be informed, upon initial ICD/CRT-D implantation, that when the time 

comes to replace the generator, a re-evaluation will be carried out to ensure that the 

most appropriate treatment is offered, and that different options will be available at 

that time. 

2. The name of the treating physician (electrophysiologist, cardiologist, internist or 

family physician) be clearly indicated at the time of initial ICD/CRT-D implantation 

and updated at follow-up visits, if necessary. 

3. The location and mechanisms of follow-up should be indicated and clearly explained 

to the patient upon initial ICD/CRT-D implantation and should be modifiable 

according to changes in needs. 

4. Patients with an implanted ICD/CRT-D should have a follow-up at least every 6 

months in person or remotely at or by the implantation centre and/or a clinic 

qualified to do so, and there should be an in-person meeting with the patient at least 

once a year. A follow-up at least every 3 months is recommended at the first 

indication of battery depletion. 

5. When the remaining lifespan of the generator battery is estimated to be less than 1 

year, the team providing the ICD/CRT-D follow-up should inform the treating 

physician in writing so that a re-evaluation of the patient’s overall condition can be 

planned. This communication should include the following: 

 the type of device; 

 an easy-to-understand follow-up report on the ICD/CRT-D that includes the 

history of therapy provided by the device since the last intervention; 

 the patient’s needs for cardiac stimulation. 



 4 

6. Upon receiving the battery depletion warning, the treating physician should meet 

with the patient to record key information on a standardized form which is then sent 

to the implantation centre. This form should be available in the medical file when the 

patient comes to his/her ICD/CRT-D replacement/modification appointment and 

should include the following: 

 the patient’s care objectives; 

 the patient’s overall clinical condition; 

 the patient’s NYHA functional class; 

 a recent electrocardiogram (ECG) (width of the QRS complex, presence of left 

bundle branch block (LBBB), ventricular stimulation); 

 the patient’s most recent left ventricular ejection fraction (LVEF), preferably 

determined in the past year. 

7. The clinical criteria in the Canadian practice guidelines for an initial ICD implantation 

should be taken into consideration when making a replacement decision. Therefore, 

maintenance of the defibrillator function is recommended if it is felt that the patient’s 

life expectancy can be significantly improved and if one or more of the following 

factors are present: 

 LVEF ≤ 30%; 

 history of malignant arrhythmia or cardiac arrest due to ventricular tachycardia 

or ventricular fibrillation; 

 cardiomyopathy or a genetic anomaly associated with a risk of cardiac arrest or 

of malignant arrhythmia. 

The defibrillator function can be maintained if the patient’s LVEF is between 31 and 

35%, especially in the presence of symptoms of NYHA Class II or III heart failure. 

Consideration can be given to not maintaining the defibrillator function if the patient’s 

LVEF is greater than 35% and he/she has not experienced a malignant arrhythmia (or 

received appropriate therapy from the ICD) since initial implantation. However, given that 

the risk of such arrhythmia is not zero, there should be a thorough discussion with the 

patient to ensure his/her understanding and respect of his/her wishes. 

It should be determined whether the patient is a candidate for the addition of CRT. 

8. The implanting electrophysiologist should inform the treating physician in writing of 

any procedure performed. 

9. Each residential and long-term care centre (centre d’hébergement et de soins de 

longue durée), private or semi-private equivalent, or palliative care facility should 

have a protocol in place for identifying residents with an implanted ICD/CRT-D on 

admission, determining care objectives with the person (or his/her representative in 

the case of incapacity to consent to treatment) and recording the name of the facility 

responsible for ICD/CRT-D follow-up in the patient’s file. 

10. Each residential and long-term care centre, private or semi-private equivalent or 

palliative care facility should have a protocol in place to ensure timely access to 

services for deactivating defibrillator function. 
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11. To facilitate discussion of care objectives with patients: 

 universities and professional federations and associations should offer training 

on shared decision-making to healthcare professionals; 

 a provincial committee or equivalent should develop decision support tools in 

collaboration with multidisciplinary experts. 
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