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The purpose of this survey was to assess clinical practice in management of cardiac arrhythmias in elderly patients (age≥75 years) in the European
countries. The data are based on an electronic questionnaire sent to the European Heart Rhythm Association Research Network members.
Responses were received from 50 centres in 20 countries. The results of the survey have shown that management of cardiac arrhythmias is gen-
erally in accordance with the guidelines and consensus recommendations on management of cardiac arrhythmias, although there are some areas
of variation, especially on age limit and exclusion of elderly patients for anticoagulation, ablation, and device therapy.
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Introduction
The populations of elderly patients are increasing in Europe. Al-
though guidelines related to cardiac arrhythmia therapies have
been updated continually, there are no existing recommendations
of treatments for elderly patients.1– 9 In clinical practice, the adhesion
to recommendations of evidence-based guidelines in the manage-
ment of heart rhythm disorders in elderly patients (age ≥75 years)
could obviously be influenced by geriatric pathophysiological
factors, which are infrequently encountered in the non-elderly
adult population.

This survey aims at obtaining information on Europe-wide clinical
practice in the management of arrhythmias in elderly patients with
emphasis on anticoagulation, pacemaker, cardiac resynchronization
therapy (CRT), implantable cardioverter-defibrillator (ICD) and ab-
lation therapies.

Methods and results
The survey was based on an electronic questionnaire sent out to the
European Heart Rhythm Association (EHRA) Research Network.

Responses were received from 50 centres in 20 countries and of
these, 78.0% were university hospitals, 6.0% private hospitals, and
16.0% other type of hospital. Twenty-four centres (48.0%) treated
≥400 elderly patients per year, 9 (18.0%) treated 200–400, 13
(26.0%) 100–200, and 4 centres (8.0%) treated 1–100 elderly
patients per year, respectively.

Results

Anticoagulant therapy in patients with
atrial fibrillation
Forevaluationof riskof stroke, 45 (90.0%) centresuse the CHA2DS2-
VASc score, 3 (6.0%) centres prefer the CHADS2 score, and 2 (4.0%)
centres employ both scores. No age limit has been set up for anti-
coagulant therapy in 47 (94.0%) centres. An age limit of 85–92
years is employed for not prescribing anticoagulants for 3 (6.0%)
respondents. Interestingly, when age (older than 75 years) is the
only factor for predicting stroke in patients with atrial fibrillation
(AF), only 44 (88.0%) respondents would prescribe anticoagulants
to patients. On an average, 19.2% of elderly AF patients are not
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anticoagulated with a vitamin K antagonists (VKAs) or non-vitamin K
oral anticoagulants (NOACs) even if there is an indication. The distri-
bution of percentage of elderly AF patients not receiving any anti-
coagulant therapy is shown in Figure 1. The main reasons for not
prescribing anticoagulants were high risk for bleeding (72.0%
centres), patient or family’s choice (48.0% centres), decreased
renal function (32.0%), and decreased liver function (14.0%). This
question was deemed irrelevant by four (8.0%) centres.

For long-term anticoagulant therapy, VKA was still the first-
choice agent for elderly AF patients in 31 (62.0%) centres, while
the use of NOACs was preferred in 19 (38.0%) centres. None of
the centres have chosen single or double antiplatelet therapy or
low-molecular-weight heparin for elderly AF patients. If radiofre-
quency ablation was employed for AF treatment, VKA, NOACs,
and aspirin were chosen prior to the procedure in 38 (76.0%), 11
(22.0%), and 1 (2.0%) centres, respectively. After AF ablation, 32
(64.0%) centres chose VKA for anticoagulant therapy, and 18
(36.0%) centres used NOACs. Low-molecular-weight heparin or
antiplatelet therapy had not been chosen in any centre.

The choice of antiarrhythmic drug
in elderly patients
Unexpected adverse effects may occur when antiarrhythmic drugs
are administered to elderly patients.10 Several antiarrhythmic drugs
would raise concern related to prescription to elderly patients
with arrhythmias: flecainide in 26 (52.0%) centres, amiodarone in
15 (30.0%), digitalis in 13 (26.0%), dronedarone in 11 (22.0%),
b-blocker in 9 (18.0%), calcium channel blocker in 8 (16.0%), adeno-
sine in 4 (8.0%), and none of above drugs were concerned in 12
(24.0%) centres.

Ablation therapy in elderly patients
The questions regarding ablation therapy were answered by 49
centres. The distribution of arrhythmias for catheter ablation in
elderly patients varied from centre to centre with average percent-
age: atrioventricular nodal re-entrant tachycardia ablations in
18.8% (in 48 centres), accessory pathway ablations 7.2% (47
centres), His bundle ablations (for rate control) 17.0% (48

centres), AF ablations 18.6% (46 centres), atrial tachycardia/flutter
ablations 27.7% (49 centres), and ventricular arrhythmia ablations
in 10.7% (48 centres), respectively. The age limits for catheter abla-
tion aredemonstrated inTable1. Therewasno age limit for supraven-
tricular tachycardia ablation in most centres. On the contrary, the age
limit was set for complicatedablationprocedures inmanycentres, es-
pecially for AF ablation. Corresponding to the age limit, ablation
therapy was rejected in a proportion of patients (Table 2). The
main reasons for withholding ablation therapy included high risk for
procedure-related complications (83.7%), patient/family’s refusal
(44.9%), high risk of stroke/transient ischaemic attack (32.7%), high
risk of bleeding (22.5%), and impaired renal function (12.2%). This
was not deemed relevant by 5 (10.2%) respondents. Regarding the
difference in complication rates between the elderly and younger
patients, 16 (32.6%) respondents believed there was no difference
between two groups, 31 (63.3%) reported a higher complication
rate in the elderly group, and 2 (4.1%) respondents considered that
the complication rate was lower in the elderly group. Fourteen
(28.6%) centres indicated there was no influence of age on ablation
results. However, 12 (24.5%) centres reported lower success rates
in elderly patients, the other 23 (46.9%) centres suggested that it
was dependent on the type of arrhythmia, and none of the centres
demonstrated a higher success rate in elderly patients.

Device implantation in elderly patient
Forty-nine centres replied to the questions about device implant-
ation in elderly patient. The age limits for device implantation are pre-
sented in Table 1. There was no age limit for pacemaker implantation
in any of the responding centres, but the age limit was set for CRT and
ICD implantation in many centres. Notably, a number of centres had
more restrictive age limit for primary prevention ICD than that for
secondary prevention. Accordingly to the age limit, some patients
were refused device implantation (Table 2). The main reasons for
not receiving a device were patient/family’s choice (55.1%), high
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Figure 1 The distribution of percentage of elderly AF patient
with indication but not taking anticoagulants in different centres.
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Table 1 Age limits for different therapies in elderly
patients (% of centres)

75
years

80
years

85
years

None

Catheter ablation

Supraventricular
tachycardia

0 2.0 8.2 89.8

Ventricular arrhythmias 2.0 18.4 14.3 65.3

AF 32.6 34.7 14.3 18.4

Device implantation

Pacemaker 0 0 0 100

CRT 0 8.3 20.8 70.8

ICD for primary
prevention

18.4 32.6 30.6 18.4

ICD for secondary
prevention

0 12.2 12.2 75.5

CRT, cardiac resynchronization therapy; ICD, implantable
cardioverter-defibrillator.
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risk of procedure-related complications (42.9%), high risk of bleeding
(10.2%), impaired renal function (8.2%), and high risk of stroke or
transient ischaemic attack (4.1%). This was not relevant for 12
(24.5%) respondents. With respect to the complication rates of
device implantation, 25 (51.0%) centres indicated no difference
between the elderly and young patients, 22 (44.9%) centres sug-
gested higher complication rates in the elderly patients, and 2
(4.1%) centres showed lower complication rates in the elderly
patients.

Discussion
Treatmentof arrhythmias inelderlypatients isoftencomplicated, and
clinical dilemma may often be encountered because of decreasing
physiological functions, multiple comorbidities, polypharmacy, and
side effects. Through this survey, four aspects relating to arrhythmia
therapy were investigated. The status of daily practice in elderly
patients in Europe was partly revealed.

Anticoagulation
Compared with CHADS2 score, CHA2DS2-VASc score further
refines the risk estimation by including the most common risk
factors of stroke in clinical practice. Thus, it may help to identify
‘truly low-risk’ patients with AF and may perform better than
CHADS2 score in identifying patients who have high risk of develop-
ing stroke and thromboembolism. For this reason, CHA2DS2-VASc
score can help us to avoid unnecessary anticoagulant therapy.11

The majority, 94% of the centres employed the CHA2DS2-VASc
score for evaluating the risk of stroke in patients with AF in accord-
ancewith the recommendationsof updatedguidelines.1,2,11 Although
guidelines point out that the assessment of bleeding risk should not
be used to exclude patients from anticoagulant therapy,1,11 45
(90.0%) centres may withhold anticoagulant therapy from some
patients with formal indications, based on various reasons including

the perceived high riskof bleeding, patient’s preference, and impaired
renal and/or liver function. This is consistent with previous reports in
the elderly population.12 More than half centres preferred VKA as
the anticoagulant for either long-term therapy or peri-procedural
management. Although promising results from clinical trials
showed that NOACs did not cause excess bleeding and were asso-
ciated with equal or greater efficacy than VKA,3,8 NOACs have yet
not completely replaced VKA in clinical practice. This was consistent
with the results of the earlier EHRA survey.9 Nevertheless, none of
the centres reported using an antiplatelet agent for long-term
anticoagulant therapy in accordance with the guidelines and existing
evidence.1,11,13

Antiarrhythmic treatment
Although catheter ablation has been widely used, antiarrhythmic
drugs still playa key role in treatmentof arrhythmia, especially in long-
termtherapy.10 However, theadverseeffects of antiarrhythmicdrugs
may frequently occur in elderly patients. In this survey, flecainide and
amiodarone have raised more concerns from physicians, while atten-
tion has also been drawnto dronedarone,b-blocker, calcium channel
blocker, and digitalis. The result may reflect the apprehension of phy-
sicians when prescribing antiarrhythmic drug therapy to the elderly
patients because of the proarrhythmic effects and other side
effects of drugs in this population.14

Ablation
Most centres adopted a cautious attitude to AF ablation in elderly
patients. Only 18.4% of centres applied ablation for AF patients
without age limitation, compared with supraventricular tachycardias
(89.8%) and ventricular arrhythmias (65.3%). Similar results were
observed in the proportion of patients refused ablation (Table 2).
More than 10% of the patients were rejected for AF ablation in
61.2% of centres, meanwhile, ≤10% of patients were rejected for
supraventricular tachycardias and ventricular arrhythmias in 89.6%
and 63.8% of centres, respectively. This may relate to complicated
and time-consuming procedure and relatively high recurrence of
AF after ablation. It may play an important role that the long-term
results of AFablation in the elderly patients havenot been extensively
studied.15 The decision of patient or family for therapy has great
impact on clinical practice. Although there are still inconsistent
data showing that elderly patients are, or not associated with a
higher rate of procedure-related complications,16– 18 83.7% of
centres would not perform ablation for some elderly patients
based on own experience, with which higher complication rate in
elderly group was suggested in 63.3% of centres. At the same time,
most centres deemed that age would not have impact on the
success rate of ablation.

Device implantation
In elderly patients with indications of pacemaker implantation, no
centre has defined any limit of age. For CRT and ICD secondary pre-
vention, most centres also administer treatments without any age
limit. These may be based on the facts that elderly patients will defin-
itely acquire benefits from the therapies. In contrast, most centres
were cautious when offering ICD primary prevention and have con-
sidered the patient’s age, even if recommendations of guidelines did
not give any age limit for ICD primary prevention.4,19 With the
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Table 2 Distribution of proportions of elderly patients
who were not receiving the indicated therapies (% of
centres)

<5% 5–10% 10–20% 20–30% 30–40%

Catheter ablation

Supraventricular
tachycardia

60.4 29.2 2.1 6.2 2.1

Ventricular
arrhythmias

38.3 25.5 8.5 14.9 12.8

AF 24.5 14.3 16.3 12.2 32.7

Device implantation

Pacemaker 98.0 2.0 0 0 0

CRT 53.1 22.4 10.2 8.2 6.1

ICD for primary
prevention

20.4 20.4 22.5 16.3 20.4

ICD for secondary
prevention

55.1 22.5 18.4 2.0 2.0

Abbreviations as indicated in Table 1.
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same trend, more patients were not accepted for ICD therapy for
primary prevention. This demonstrated the adhesion to recommen-
dations of evidence-based guideline.4 Higher complication rates in
the elderly patients were suggested in 44.9% of centres, thus nearly
half the centres would not perform device implantation at a certain
age limit. Similarly as with ablation, the patient’s preference became
another main issue for withholding the device implantation.

As we all know, because of under-representation of the elderly in
clinical trials, much of the evidence for arrhythmia therapies in the
general population cannot be applied completely in elderly patients.
Therefore, clinical trials to further define the efficacy and safety of all
therapy strategies for arrhythmias in elderly patients are demanded.

Conclusion
The results of this survey show variation in clinical practice, especially
on age limit and exclusion of elderly patients for anticoagulation, ab-
lation, and device therapy. The management of arrhythmias in elderly
patients is generally in accordance with guidelines and consensus
recommendations.
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