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OBJECTIVES This study sought to compare age-related differences in presentation, treatment, and outcome of atrial

fibrillation (AF) in a wide cohort of European subjects.

BACKGROUND AF is the most common sustained arrhythmia in the elderly.

METHODS We evaluated all patients enrolled in the EORP-AF (EURObservational Research Programme-Atrial

Fibrillation) General Pilot Registry in 70 centers of 9 European countries.

RESULTS Among 3,119 subjects, 1,051 (33.7%) were age $75 years. Permanent AF was significantly more common in

the elderly, who had a higher prevalence of hypertension, valvular diseases, chronic heart failure, coronary artery disease,

renal failure, chronic obstructive pulmonary disease, and prior hemorrhagic event or a transient ischemic attack. Common

diagnostic tests were underused in older subjects. Despite their higher stroke risk, the use of oral anticoagulants was

significantly lower in the elderly (76.7% vs. 82.8%; p ¼ 0.0012), whereas aspirin and clopidogrel alone or in combination

were more often prescribed. Rate control was the management of choice in the older group, with electrical cardioversion

and catheter ablation performed less frequently than in the younger age group. Antiarrhythmic drugs were significantly

less prescribed in the elderly (29.8% vs. 41.7%; p < 0.0001). At the 1-year follow-up, mortality (11.5% vs. 3.7%;

p < 0.0001) and the composite of stroke/transient ischemic attack, systemic thromboembolism, and/or death (13.6% vs.

4.9%; p < 0.0001) were significantly higher in the $75 years of age cohort.

CONCLUSIONS In older patients, AF is more often associated with comorbidities. Rate control is the preferred

therapeutic approach. Despite a higher CHA2DS2-VASc score, the use of oral anticoagulation is suboptimal.

In elderly subjects, the rate of adverse events is higher at follow-up. (J Am Coll Cardiol EP 2015;1:326–34)
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AB BR E V I A T I O N S

AND ACRONYM S

AF = atrial fibrillation

CAD = coronary artery disease

CHF = chronic heart failure

CI = confidence interval

CKD = chronic kidney disease

COPD = chronic obstructive

pulmonary disease

ECG = electrocardiogram

ESC = European Society of

Cardiology

NOACs = non–vitamin K

antagonist oral anticoagulants

OA = oral anticoagulants

OR = odds ratio

TIA = transient ischemic attack
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A trial fibrillation (AF) is the most common sus-
tained cardiac arrhythmia, with a prevalence
and incidence that increase with age (1–3).

From 2010 to 2060, the number of subjects age $55
years with AF in the European Union is expected to
more than double, resulting in a rise of affected pop-
ulation from 8.8 to 17.9 million (4). This is consistent
with projections for the United States, where 5.6
million subjects (age >80 years in more than 50% of
cases) are expected to present AF in 2050 (5).

The importance of AF in older patients goes
beyond its epidemiological impact, being closely
linked with increased mortality (6,7) and a higher
burden of comorbidities that are common in
advanced age, such as stroke (8), chronic heart failure
(CHF) (9), and dementia (10).

It is therefore important to evaluate how AF is
managed at older ages. Despite observational studies
(5,11) and trials (12) that have proven that benefits
from oral anticoagulants (OA) extend to the oldest
segments of AF population, real world data consis-
tently show that prescription rate of OA is inversely
related to age.

The EHS-AF (Euro Heart Survey on Atrial Fibrilla-
tion) is an observational study performed by the
European Society of Cardiology (ESC) between 2003
and 2004 (13), showing that older patients with AF
were less often referred to a cardiologist and less
adequately studied and treated (14). Even when OA
are prescribed, advanced age is an independent
predictor of reduced adherence (15) or premature
interruption (16). An increased awareness of the
importance of OA in the elderly (17), and an update of
the ESC AF guidelines specifically addressing the
management of OA with inclusion of newest non–
vitamin K antagonist OA (NOACs) (18), are the main
changes that have occurred after the EHS-AF study,
which dates back more than 10 years (13).

Thus, ESC member countries deemed it was nec-
essary to update the information on management
of AF in Europe. The EORP-AF (EURObservational
Research Programme-Atrial Fibrillation) General Pilot
Registry was designed with this purpose (19), and the
present analysis specifically addresses the age-related
differences in presentation, treatment, and outcomes
of patients with AF in that registry.
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METHODS

The baseline features and main results from
the EORP-AF Registry have been previously
published (19). In brief, the Registry popu-
lation comprised consecutive inpatients and
outpatients with AF evaluated in 70 centers
from 9 participating ESC countries. Subjects
were screened for eligibility at the time of
their presentation to a cardiologist and were
enrolled only after electrocardiogram (ECG)
documentation of AF by 12-lead ECG, 24-h
Holter ECG, or other ECG recording. The
qualifying episode of AF should have
occurred within the last year, independently
of its presence at the time of enrollment. A
primary or secondary diagnosis of AF was
allowed. Each center had to recruit a mini-

mum of 20 consecutive patients, with a total target
Registry population of 3,000 subjects. The enroll-
ment phase started in February 2012 and was
completed in March 2013. Three further follow-up
visits were scheduled on a yearly basis. The proto-
col of the study was approved by the ethics com-
mittee of each center. All patients provided written
informed consent.

HEALTH-RELATED QUALITY OF LIFE QUESTIONNAIRE.

Health-related quality of life was assessed with a self-
administered AF-specific questionnaire (AF-QoL),
consisting of 18 items that explore 3 domains of
psychological (7 items), physical (8 items), and sexual
(3 items) activities. All questions refer to feelings
perceived in the preceding month and can be
answered on a 5-point Likert scale (from 1, “totally
agree,” to 5, “totally disagree”), with lower scores
indicating greater negative impact of AF on health-
related quality of life (20).

STATISTICAL ANALYSIS. In this subanalysis, pa-
tients were stratified into $75 years of age (“elderly”)
and <75 years (“reference”) age groups. Continuous
and categorical variables were reported as mean � SD
or as median (interquartile range), and as ab-
solute values and related percentages, respec-
tively. Between-group differences were tested with
Kruskall-Wallis test and with chi-square test (or
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TABLE 1 Clinical Characteristics of Patients by Age Group

Whole Cohort
(n ¼ 3,119)

Age <75 yrs
(n ¼ 2,068)

Age $75 yrs
(n ¼ 1,051) p Value

Age, yrs 69 � 11 63 � 9 81 � 5 —

Male, % 59.6 64.8 49.4 <0.0001

Type of AF, %

First detected 30.3 29.6 31.6 <0.0001

Paroxysmal 26.5 29.4 20.9

Persistent 21.2 23.0 17.8

Long-standing persistent 4.8 4.5 5.3

Permanent 17.3 13.6 24.5

AF as main diagnosis, % 60.2 66.2 48.2 <0.0001

Comorbidities, %

Chronic heart failure 47.5 43.4 55.0 <0.0001

Systolic dysfunction

Severe (EF <30%) 7.1 7.7 6.0 0.0066

Moderate (EF 30%–44%) 16.5 15.7 18.2

Mild (EF 45%–54%) 21.1 19.6 24.1

Normal (EF >55%) 55.3 57.1 51.6

HFPEF 48.1 43.5 55.2 0.0002

Chronic kidney disease 13.1 9.0 21.3 <0.0001

COPD 11.0 8.7 15.5 <0.0001

Coronary artery disease 36.4 31.0 46.5 <0.0001

Diabetes mellitus 20.6 19.7 22.2 0.1058

Hemorrhagic event 5.9 4.8 8.0 0.0004

Hypertension 70.7 67.2 77.5 <0.0001

Hyperthyroidism 3.0 3.3 2.4 0.1697

Previous stroke 6.3 5.8 7.3 0.1082

Previous TIA 4.1 3.2 5.9 0.0003

Valvular heart disease 63.4 58.2 73.2 <0.0001

CHADS2 score

0 12.6 18.8 0.3 <0.0001

1 27.1 36.7 8.4

$2 60.3 44.5 91.3

CHA2DS2-VASc score*

Low risk 8.0 12.1 0.0 <0.0001

Moderate risk 10.3 15.4 0.1

High risk 81.7 72.4 99.9

HAS-BLED score

0 21.7 32.7 0 <0.0001

1 37.7 37.5 38.1

2 26.6 20.9 38.0

$3 14.0 9.0 24.0

Continued on the next page
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Fisher exact test when cell count was <5) for contin-
uous and categorical variables, respectively.

A multivariable logistic regression model, in-
cluding all significant univariable associations and
those variables considered of relevant clinical inter-
est (on the whole, “candidate variables”), was used
to identify the predictors of antithrombotic therapy
prescription. The search of the best predictive model
was performed using the program R and the “glmulti”
package, based on the Akaike Information Criterion,
with the search option set to genetic algorithm. The
following candidate variables were tested: prosthetic
ctrophysiology.onlinejacc.org/ by Stefano Fumagalli on 08/27/20
mechanical valve, hyperthyroidism, hypothyroidism,
peripheral vascular disease, chronic obstructive pul-
monary disease (COPD), chronic kidney disease
(CKD), malignancy, liver disease, sleep apnea, hem-
orrhagic events, thromboembolic ischemic complica-
tions, age, body mass index, heart rate, systolic and
diastolic blood pressure, and CHA2DS2-VASc and
HAS-BLED scores. Two further multivariable logistic
regression models were used to identify the inde-
pendent predictors of all-cause mortality and of the
composite of death, stroke/transient ischemic attack
(TIA), and/or peripheral embolism at 1-year follow-
up. In these cases, all database variables associated
with the outcome variables at univariable analysis
were entered in the final model. Two-sided p < 0.05
was considered statistically significant.

RESULTS

Of the 3,119 patients enrolled in the EORP-AF Regis-
try, 33.7% (n ¼ 1,051; mean age, 81 � 5 years; 50.6%
females) were $75 years of age. Compared with
reference patients, elderly subjects had more
frequently (47.5% vs. 41.1%; p < 0.0001) non-self-
terminating forms of AF (persistent, long-standing
persistent, or permanent AF), and among the several
comorbidities explored, a higher prevalence of coro-
nary artery disease (CAD), CKD, COPD, hypertension,
previous hemorrhagic events, TIA, and valvular heart
diseases (Table 1).

Despite similar mean heart rate and left ventricular
ejection fraction (Table 1), CHF also was more com-
mon in the elderly. In older patients, systolic
dysfunction, if present, was more often mild-to-
moderate (p < 0.0001), with a higher prevalence of
CHF with preserved ejection fraction (Table 1).

High stroke and bleeding risk were more common
among the elderly, as indicated by higher prevalence
of CHADS2 or CHA2DS2-VASc score $2 and of HAS-
BLED score $3 (Table 1).

SYMPTOMS AND HEALTH STATUS. Elderly patients
were more frequently in European Heart Rhythm
Association class I (p < 0.001) and were less often
symptomatic (52.4% vs. 64.4%; p < 0.0001), with
lower prevalence of palpitations and feelings of fear/
anxiety partially counterbalanced by more frequent
dyspnea (Table 1). At AF-QoL questionnaire, the total
and physical domain scores were lower in the age $75
years group, with similar psychological and sexual
activity domains scores.

DIAGNOSTIC PROCEDURES AND TREATMENT STRATEGY.

Transthoracic echocardiography, ECG Holter moni-
toring, and exercise testing were used significantly
less in the elderly subgroup (Table 2).
15



TABLE 1 Continued

Whole Cohort
(n ¼ 3,119)

Age <75 yrs
(n ¼ 2,068)

Age $75 yrs
(n ¼ 1,051) p Value

EHRA score, %

Class I 39.7 35.6 47.6 <0.0001

Class II 30.9 35.0 22.8

Class III 23.9 24.1 23.6

Class IV 5.5 5.3 6.0

Currently symptomatic, % 60.3 64.4 52.4 <0.0001

Nonsymptomatic, % 39.7 35.6 47.6

Symptoms, %

Palpitations 73.7 75.7 68.8 0.0021

Dyspnea 53.7 51.8 58.4 0.0082

Chest pain 23.5 22.8 25.1 0.3044

General non-well-being 34.9 34.1 36.8 0.2578

Dizziness 24.0 22.8 26.9 0.0632

Fatigue 46.7 47.2 45.4 0.4737

Fear/anxiety 12.2 13.3 10.1 0.0107

Heart rate, beats/min 90.1 � 29.6 90.2 � 29.5 90.0 � 29.8 0.8090

Systolic AP, mm Hg 131.9 � 20.6 131.1 � 20.3 133.4 � 21.3 0.0034

Diastolic AP, mm Hg 78.9 � 12.7 79.6 � 12.3 77.4 � 13.4 <0.0001

EF, % 52.3 � 13.5 52.2 � 13.6 55.5 � 13.2 0.7307

Hemoglobin, g/dl 13.6 � 1.9 14.0 � 1.8 12.9 � 1.9 <0.0001

AF-QoL score

Psychological domain 19.9 � 8.0 19.9 � 8.0 19.8 � 8.2 0.7076

Physical domain 20.6 � 9.5 21.4 � 9.6 18.8 � 9.0 <0.0001

Sexual activity domain 9.7 � 4.2 9.8 � 4.1 9.5 � 4.5 0.3605

Total score 48.3 � 20.0 49.5 � 19.9 45.6 � 19.8 <0.0001

Values are % or mean � SD. *CHA2DS2-VASc score: low risk, score ¼ 0 in males, score ¼ 1 in females; moderate
risk, score ¼ 1 in males; high risk, score $2.

AF ¼ atrial fibrillation; AF-QoL ¼ atrial fibrillation quality-of-life questionnaire; AP ¼ arterial pressure; COPD ¼
chronic obstructive pulmonary disease; EF ¼ left ventricular ejection fraction; EHRA ¼ European Heart Rhythm
Association; HFPEF ¼ heart failure with preserved systolic function (EF >45%); TIA ¼ transient ischemic attack.
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A rate-control strategy was more frequently adop-
ted in the elderly, with lower proportions of electrical
cardioversion, transcatheter ablation (Table 2), and
prescription of antiarrhythmic drugs (Table 3). Only
pacemaker implantation was more common in the
elderly (Table 2). Among rate-control agents, beta-
blockers were similarly prevalent in both groups,
whereas digoxin and nondihydropyridine calcium-
channel blockers were more often prescribed to
older patients (Table 3). Diuretics, statins, and aldo-
sterone blockers were also more frequently used in
the elderly (Table 3).

OA were prescribed less frequently in older pa-
tients (Table 3), who more frequently received as-
pirin or clopidogrel, either alone or in combination
(Table 3). In keeping with more prevalent CAD, older
patients more often used the combination of OA with
single or double antiplatelet therapy (28.9% vs.
22.8%; p ¼ 0.0032).

MULTIVARIABLE ANALYSES. At multivariable anal-
ysis, prescription of OA in the elderly group was
reduced by 69% and 46% for each year of increasing
age and in the presence of CKD, respectively
(Figure 1), whereas no significant predictor was found
in the younger group. Further multivariable models
showed that prescription of antiplatelet drugs was
negatively associated with female sex, CKD, and a
history of hemorrhagic events, and positively associ-
ated with HAS-BLED score in both age cohorts,
whereas a negative association with hyperthyroidism
was found only in the older group (Figure 1).

EVENTS IN-HOSPITAL AND IN THE 2 WEEKS AFTER

DISCHARGE OR CONSULTATION. During hospitali-
zation or in the 2 weeks after discharge from hospital
or consultation, older patients had a higher incidence
of minor bleeding (1.24% vs. 0.48%; p ¼ 0.0201) and
of asystole (0.86% vs. 0.29%; p ¼ 0.0307). No differ-
ence was observed in major bleedings, cardioembolic
events, new episodes of CHF, AF relapse, or occur-
rence of major ventricular arrhythmias. In-hospital
mortality did not differ between older (n ¼ 6 of 653;
0.9%) and younger patients (n ¼ 4 of 1,366; 0.3%)
(p ¼ 0.0863).

1-YEAR OUTCOMES. Overall, 2,642 subjects (84.7%)
underwent the scheduled 1-year visit, with a mean
follow-up of 366 � 32 days. Mortality and the com-
posite of stroke-TIA, systemic thromboembolism, and
death were higher in patients $75 years of age (11.5%
vs. 3.7%, odds ratio [OR]: 3.33, 95% confidence in-
terval [CI]: 2.41 to 4.59; 13.6% vs. 4.9%, OR: 3.08, 95%
CI: 2.28 to 4.17; p < 0.0001 for both). At multivariable
logistic regression analysis (Table 4), age $75 years,
ded From: http://electrophysiology.onlinejacc.org/ by Stefano Fu
AF not representing the main reason for hospitaliza-
tion/evaluation, a history of CKD, COPD, malignancy,
minor bleeding and/or TIA, and use of diuretics or
oral antidiabetic agents were independent predictors
of mortality. Statin therapy was associated with lower
mortality rates. Analysis adjustment for either coun-
try of enrollment or for significant interaction terms
did not modify these results. After introducing CHF
into and removing COPD and oral antidiabetics from
the model, the same variables associated with mor-
tality predicted also the composite endpoint.

DISCUSSION

This subanalysis of the EORP-AF Registry shows that
about one-third of patients seen for AF in routine
cardiological practice are $75 years of age, less
frequently symptomatic, and more likely to have
persistent or permanent AF and a burden of comor-
bidities. Further relevant findings are that in the
elderly, routine diagnostic procedures are underused,
magalli on 08/27/2015



TABLE 2 Diagnostic Procedures and Interventions Performed or Planned at Enrollment,

by Age Group

Whole Cohort
(n ¼ 3,119)

Age <75 yrs
(n ¼ 2,068)

Age $75 yrs
(n ¼ 1,051) p Value

Diagnostic procedures, %

Transthoracic echocardiography 91.8 92.6 90.3 0.0278

Transesophageal echocardiography 11.3 14.1 5.8 <0.0001

Electrophysiological study 4.2 5.6 1.4 <0.0001

Thyroid hormone level – before 53.6 56.4 48.1 0.2276

Thyroid hormone level – now 40.6 37.5 46.2 0.1509

Thyroid hormone level – planned 23.7 23.7 23.7 0.9974

Coronary angiography 14.4 13.8 15.7 0.1365

Exercise test 7.8 9.8 4.0 <0.0001

Holter monitoring 17.0 18.1 14.8 0.0214

Other procedures 6.5 6.5 6.5 0.9953

Interventions performed or planned, %

Electrical cardioversion 22.8 26.8 15.1 <0.0001

Pharmacological cardioversion 24.7 25.8 22.7 0.0554

Catheter ablation 7.4 10.5 1.4 <0.0001

Pacemaker implantation 4.7 3.2 7.4 <0.0001

ICD implantation 1.1 1.3 0.7 0.1268

Surgery 0.4 0.4 0.3 0.7598

Values are %. Before/now/planned¼ before/at/after study enrollment; catheter ablation¼ any ablation for atrial
fibrillation treatment; thyroid hormone level ¼ thyroid hormone level measurement.

ICD ¼ implantable cardioverter-defibrillator.

Fumagalli et al. J A C C : C L I N I C A L E L E C T R O P H Y S I O L O G Y V O L . 1 , N O . 4 , 2 0 1 5

AF in the Elderly: The EORP-AF Registry A U G U S T 2 0 1 5 : 3 2 6 – 3 4

330

Downloaded From: http://ele
the rate-control is the preferred management strat-
egy, and OA are less used, with age in itself and
CKD negatively influencing this therapeutic choice.
Conversely, antiplatelet therapy is more frequently
prescribed to older individuals, particularly when
HAS-BLED score is high. Moreover, a higher propor-
tion of elderly patients have unfavorable outcomes
after only 1 year of follow-up.

In the general population, AF increases with age,
with a prevalence up to 17.3% above age 75 years (21).
In our analysis, the proportion of subjects $75 years
(33.7%) was remarkably higher than the 12% preva-
lence of those >80 years of age in the EHS-AF (14).
This difference may result from both the secular trend
of ageing of the general population, and an increased
awareness of the clinical impact of AF in older co-
horts, potentially reducing a referral bias in the EHS-
AF. In elderly populations, AF is often a comorbid
condition, complicating the course of several acute
and chronic diseases (22). In EORP-AF, patients
age $75 years more frequently had a history of CAD,
CKD, COPD, hypertension, previous hemorrhagic
events, TIA, or valvular heart diseases. Even if ejec-
tion fraction and heart rate did not differ by age, older
patients more often had CHF, which was frequently
caused by CAD, with preserved systolic function.
Accordingly, in the American Heart Association’s Get
With The Guidelines Heart Failure program, patients
ctrophysiology.onlinejacc.org/ by Stefano Fumagalli on 08/27/20
with CHF admitted with AF were older and more
likely to present with diastolic dysfunction than those
in sinus rhythm (23). Interestingly, our older patients
had worse AF-QoL physical domain scores, confirm-
ing the major negative impact on functional capacity
that AF has at older ages (2).

The general management strategy resulting from
the EORP-AF Registry is in keeping with a recent sub-
analysis of the AFFIRM study, which confirmed that
in the elderly a rate-control strategy may be asso-
ciated with reduced mortality and hospitalizations,
compared with a rhythm-control approach (24).

The lower use of diagnostic procedures in our
elderly patients is more difficult to explain. This was
observed even for transthoracic echocardiography,
ECG Holter monitoring, and exercise stress test,
which represent the first-line tools in AF assessment,
as reported in the key data elements for measuring
the clinical management of patients with AF (25).
Interestingly, similar findings had also been noticed
in the EHS-AF (14). The complexity of elderly patients
and the need to decrease their in-hospital stay
could justify this clinical behavior, as shown in a
random-sample of 5,993 Medicare beneficiaries,
where those with AF were less likely to receive OA or
high standards of care, as identified by execution of
an echocardiogram or thyroid function tests (26).
These observations were further confirmed in the
ORBIT-AF Registry, which demonstrated that several
factors associated with advanced age (frailty, prior
stroke-TIA, CKD, COPD, osteoporosis, or thyroid dis-
ease) could be responsible for underprescription of
evidence-based therapies (27).

In the EORP-AF, OA were used less frequently in
elderly patients. Nevertheless, compared with the
EHS-AF (14), which was conducted 10 years before,
the prescription rate of OA grew substantially, from
an overall 67% (14) to about 81%, and this occurred in
the older group as well. In the EHS-AF, OA were used
in 68% and in 56% of those age 65 to 80 and >80 years
(14), respectively, whereas in the EORP-AF, 76.7% of
those age $75 years received OA. However, European
clinical practice is not uniform, as shown by the ATA-
AF registry enrolling 7,148 patients with AF with a
mean age of 77 years, which in recent years found an
average OA prescription rate of only 56.2% in subjects
with CHADS2 score $2, with cardiologists performing
much better than internists (15). Similarly, the Loire
Valley Atrial Fibrillation Project found that antith-
rombotic treatment followed guidelines in only 53%
of cases (28).

In our elderly group, age in itself and CKD were
inversely associated with the use of OA, whereas a
higher HAS-BLED score increased the probability of
15



TABLE 3 Drug Therapy at Discharge By Age Group

Whole Cohort
(n ¼ 3,119)

Age <75 yrs
(n ¼ 2,068)

Age $75 yrs
(n ¼ 1,051) p Value

Antithrombotic drugs, %

No antithrombotic medication 3.7 4.5 2.0 0.0060

Any antithrombotic treatment 96.3 95.5 98.0

Oral anticoagulants 80.8 82.8 76.7 0.0012

VKA 72.7 73.7 70.7 0.1484

Dabigatran 6.9 8.0 4.8 0.0097

Rivaroxaban 1.5 1.3 1.7 0.5035

ASA 34.9 31.1 42.8 <0.0001

Clopidogrel 13.3 11.3 17.5 0.0001

Clopidogrel/ASA 9.4 8.2 11.9 0.0070

Prasugrel 0.3 0.3 0.2 >0.9999

Ticagrelor 0.3 0.4 0.2 0.6709

LMW heparin 6.1 5.5 7.3 0.1210

Fondaparinux 0.1 0.1 0.2 0.5402

Antiarrhythmic drugs, %

Antiarrhythmic drugs 37.9 41.7 29.8 <0.0001

Class IC 9.3 11.7 4.2 0.0001

Flecainide 3.5 4.8 0.8 <0.0001

Propafenone 5.8 6.9 3.4 0.0018

Class III 28.7 30.3 25.5 0.0280

Amiodarone 25.9 27.0 23.5 0.0899

Dronedarone 0.3 0.4 0.2 0.6709

Sotalol 2.9 3.3 2.2 0.1612

Other antiarrhythmics 0.1 0.1 0.2 0.5393

Other drugs, %

ACE inhibitors 46.5 45.5 48.5 0.2190

ARBs 20.4 19.5 22.2 0.1580

Beta-blockers 71.5 72.8 68.8 0.0650

Digoxin 21.9 20.4 25.2 0.0152

Diuretics 57.3 50.4 71.7 <0.0001

Aldosterone blockers 29.9 26.9 36.3 <0.0001

DHP calcium-channel blockers 13.1 12.9 13.5 0.6863

Non-DHP calcium-channel blockers 5.8 4.8 7.9 0.0049

Statins 52.9 50.9 56.9 0.0121

Oral antidiabetics 15.1 14.8 15.5 0.6885

Insulin 6.4 6.0 7.5 0.2006

Thyroid-suppressing drugs 2.5 2.8 1.9 0.2130

Values are %.

ACE ¼ angiotensin-converting enzyme; ARB ¼ angiotensin receptor blockers; ASA¼ acetylsalicylic acid; DHP¼
dihydropyridine; LMW ¼ low molecular weight; VKA ¼ vitamin K antagonist.
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an antiplatelet drug prescription. Indeed, this re-
flects a persistent reluctance to prescribe OA to older
patients, poorly justified in view of the demonstra-
tion that, compared with aspirin, warfarin is effec-
tive and safe even in patients $75 years of age (12)
and that, with increasing age, the protective effect
of OA against stroke increases, whereas that of
aspirin decreases (29). In the ATRIA study cohort,
the net clinical benefit of warfarin therapy remark-
ably increased with increasing age, and was maximal
at $85 years of age (11). Indeed, the perception of an
unacceptably high bleeding risk in the elderly may
be unfounded. For example, the bleeding incidence
in a large group of patients with a median age of 84
years, followed by OA clinics, was as low as 1.87
events per 100 patient-years (30). Moreover, anti-
platelet agents are not fully benign drugs in the
elderly, as shown in the WASPO trial in octogenar-
ians in which aspirin caused more adverse events
than warfarin (31).

Other observational studies (32) outlined the most
important factors associated with underprescription
of OA in the elderly with AF, and reiterated our finding
of age per se resulting in a negative predictor of
adherence to guidelines, suggesting that better
models to stratify the bleeding risk are maximally
needed to foster the prescription of OA to older pa-
tients with AF (33), in whom underprescription is
associated with an unacceptable increase in the com-
bined endpoint of cardiovascular death, thromboem-
bolism, or major bleeding (34). The relatively low use
of NOACs, and the high prescription rate of anti-
platelet drugs in older patients in the EORP-AF Reg-
istry, deserves further discussion. Compared with
warfarin, NOACs might offer increased net clinical
benefit particularly in older persons, who are at higher
risk of bleeding (35,36). In a meta-analysis of elderly
subjects enrolled into NOACs trials, these drugs did
not increase the incidence of clinically relevant
bleeding (OR: 1.02; 95% CI: 0.73 to 1.43) but were more
effective than conventional therapy to prevent stroke
or systemic embolism (OR: 0.65; 95% CI: 0.48 to 0.87),
with a number-needed-to-treat of 71 (36). In accor-
dance with findings from the EHS-AF (14), aspirin and
clopidogrel, alone or in combination, were more
commonly used in our older cohort, despite current
guidelines underlining that aspirin is poorly effective
in preventing cardioembolic stroke, while being
associated with a risk of major bleeding similar to that
observed with OA, especially in the elderly (18).

STUDY LIMITATIONS. We arbitrarily selected an
age $75 years to identify our “elderly” group. We
cannot exclude that our results could have been
ded From: http://electrophysiology.onlinejacc.org/ by Stefano Fu
different if we had chosen a more advanced age for
stratification purposes. This selection bias might, for
example, have contributed to having missed the
demonstration of a protective effect of OA in our
older cohort, whose worse 1-year prognosis was in
fact, at multivariable analysis, associated only with
age and several comorbidities (37).

Patients were enrolled in 70 centers across 9
European countries, which implies a potential inter-
center and intercountry variability in the diagnostic
and therapeutic strategies for AF. However, data
collection confined in European regions might limit
magalli on 08/27/2015



FIGURE 1 Graphic Representation of the Predictors of the Use of Oral Anticoagulants and Antiplatelet Drugs by Age Group

Results of the multivariable models. No variables were associated with oral anticoagulants prescription in younger patients. CI ¼ confidence

interval; CKD ¼ chronic kidney disease; Hx ¼ history; OR ¼ odds ratio. D ¼ change of probability for the reported change of the independent

variable.
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the generalizability of our findings to other regions
with different demographic structures, health ser-
vices, and guidelines for disease management.

Because the qualifying AF episode might have
occurred over 12 months before enrollment, we
cannot exclude that such a wide time window might
have influenced our findings on unfavorable event
rates during the follow-up. However, the high pro-
portion of patients with first detected or paroxysmal
AF (56.8%) and with long-standing persistent or
TABLE 4 Predictors of Mortality at the 1-Year Follow-Up Using

Logistic Regression Analysis*

OR 95% CI p Value

Age ($75 vs. <75 yrs) 2.14 1.49–3.07 <0.0001

AF not as main diagnosis (yes vs. no) 2.84 1.90–4.25 <0.0001

CKD (yes vs. no) 3.52 2.43–5.11 <0.0001

COPD (yes vs. no) 1.62 1.05–2.50 0.0293

Malignancy (yes vs. no) 1.85 1.03–3.32 0.0410

Minor bleeding (yes vs. no) 2.37 1.36–4.13 0.0024

Previous TIA (yes vs. no) 2.48 1.36–4.54 0.0032

Diuretics (yes vs. no) 1.75 1.15–2.67 0.0091

Statins (yes vs. no) 0.61 0.43–0.87 0.0068

Oral antidiabetics (yes vs. no) 1.74 1.14–2.66 0.0108

*Predicted vs. observed classifications, concordant: 81%; p < 0.0001.

CI ¼ confidence interval; CKD ¼ chronic kidney disease; OR ¼ odds ratio; other
abbreviations as in Table 1.

ctrophysiology.onlinejacc.org/ by Stefano Fumagalli on 08/27/20
permanent AF (22.1%) should have reduced the
impact of this potential source of bias.

Moreover, we have no data on the quality of OA
therapy. However, our findings on antithrombotic
therapy are qualitatively consistent with those ob-
tained in the previous EHS-AF Registry (14). Finally,
when baseline data were collected, NOACs had not
yet received the authorization to be used in some
countries.
CONCLUSIONS

The results of the present subanalysis of the EORP-AF
Registry show that, in older patients, AF is associated
with a more severe comorbidity profile. Rate control
is the preferred therapeutic approach, many in-
vestigations are underused, and the use of OA is
suboptimal in elderly subjects despite their higher
CHA2DS2-VASc score. At follow-up evaluation, the
incidence of adverse events is directly related to age
and to comorbidities. These findings could be, at least
in part, led by “ageism,” a practice for which the rates
of use of potentially lifesaving and life-enhancing
investigations and interventions decline as patients
get older (38), while the elderly are often excluded
from randomized controlled trials (39). Accordingly,
the management of patients with AF should change in
the different phases of life but it should not be biased
by age itself (40).
15



PERSPECTIVES

COMPETENCY IN MEDICAL KNOWLEDGE 1: Clinical char-

acteristics of patients referred for management of AF significantly

differ by age.

COMPETENCY IN MEDICAL KNOWLEDGE 2: The diagnostic

and therapeutic approach to patients with AF is strikingly different

by age. Lower use of clinical tests and reduced prescription of oral

anticoagulants are common in the elderly. Patients should be

informed that oral anticoagulation is useful also at older ages.

TRANSLATIONAL OUTLOOK 1: Despite the observational

design of our study, to increase the proper use of oral antico-

agulants and to reduce the use of antiplatelet drugs in older

patients with AF.

TRANSLATIONAL OUTLOOK 2: To start appropriate pre-

ventive strategies to improve survival in older patients with AF.

J A C C : C L I N I C A L E L E C T R O P H Y S I O L O G Y V O L . 1 , N O . 4 , 2 0 1 5 Fumagalli et al.
A U G U S T 2 0 1 5 : 3 2 6 – 3 4 AF in the Elderly: The EORP-AF Registry

333

Downloa
ACKNOWLEDGEMENTS The authors thank the mem-
bers of the Executive Steering Committee, the
Steering Committee, and the Investigators (19) for
their contribution to perform the survey. They also
thank the EURObservational Research Programme
(EORP) Team of the European Society of Cardiology:
data collection was conducted by Viviane Mis-
siamenou; statistical analyzes were performed by
Cécile Laroche with the support of Maryna Andarala
and Renato Urso; editorial assistance was supervised
by Caroline Pommier; and overall activities were
coordinated by Aldo P. Maggioni (EORP Scientific
Coordinator) and Thierry Ferreira (EORP Head of
Department).

REPRINT REQUESTS AND CORRESPONDENCE: Dr.
Stefano Fumagalli, Division of Geriatric Cardiology
and Medicine, Department of Experimental and
Clinical Medicine, University of Florence and AOU
Careggi, Viale Pieraccini 6, 50139 Florence, Italy.
E-mail: fumadue@tin.it.
RE F E RENCE S
1. Go AS, Mozaffarian D, Roger VL, et al. Heart
disease and stroke statistics–2014 update: a report
from the American Heart Association. Circulation
2014;129:e28–292.

2. Chugh SS, Havmoeller R, Narayanan K, et al.
Worldwide epidemiology of atrial fibrillation: a
Global Burden of Disease 2010 Study. Circulation
2014;129:837–47.

3. Heeringa J, van der Kuip DA, Hofman A, et al.
Prevalence, incidence and lifetime risk of atrial
fibrillation: the Rotterdam study. Eur Heart J
2006;27:949–53.

4. Krijthe BP, Kunst A, Benjamin EJ, et al. Pro-
jections on the number of individuals with atrial
fibrillation in the European Union, from 2000 to
2060. Eur Heart J 2013;34:2746–51.

5. Go AS, Hylek EM, Phillips KA, et al. Prevalence
of diagnosed atrial fibrillation in adults: national
implications for rhythm management and stroke
prevention: the AnTicoagulation and Risk Factors
in Atrial Fibrillation (ATRIA) Study. JAMA 2001;
285:2370–5.

6. Miyasaka Y, Barnes ME, Bailey KR, et al. Mor-
tality trends in patients diagnosed with first atrial
fibrillation: a 21-year community-based study.
J Am Coll Cardiol 2007;49:986–92.

7. Vesin C, Protogerou AD, Lieber A, et al.
Predictive factors for all-cause mortality in
the hospitalized elderly subject: the im-
portance of arrhythmia. Atherosclerosis 2009;
207:507–13.

8. Bejot Y, Ben Salem D, Osseby GV, et al. Epide-
miology of ischemic stroke from atrial fibrillation
in Dijon, France, from 1985 to 2006. Neurology
2009;72:346–53.
ded From: http://electrophysiology.onlinej
9. Chamberlain AM, Redfield MM, Alonso A,
Weston SA, Roger VL. Atrial fibrillation and mor-
tality in heart failure: a community study. Circ
Heart Fail 2011;4:740–6.

10. Thacker EL, McKnight B, Psaty BM, et al. Atrial
fibrillation and cognitive decline: a longitudinal
cohort study. Neurology 2013;81:119–25.

11. Singer DE, Chang Y, Fang MC, et al. The net
clinical benefit of warfarin anticoagulation in atrial
fibrillation. Ann Intern Med 2009;151:297–305.

12. Mant J, Hobbs FD, Fletcher K, et al. Warfarin
versus aspirin for stroke prevention in an elderly
community population with atrial fibrillation (the
Birmingham Atrial Fibrillation Treatment of the
Aged Study, BAFTA): a randomised controlled
trial. Lancet 2007;370:493–503.

13. Nieuwlaat R, Capucci A, Camm AJ, et al.
Atrial fibrillation management: a prospective sur-
vey in ESC member countries: the Euro Heart
Survey on Atrial Fibrillation. Eur Heart J 2005;26:
2422–34.

14. Fumagalli S, Nieuwlaat R, Tarantini F, et al.
Characteristics, management and prognosis of
elderly patients in the Euro Heart Survey on atrial
fibrillation. Aging Clin Exp Res 2012;24:517–23.

15. Di Pasquale G, Mathieu G, Maggioni AP, et al.
Current presentation and management of 7148
patients with atrial fibrillation in cardiology and
internal medicine hospital centers: the ATA AF
study. Int J Cardiol 2013;167:2895–903.

16. Hylek EM, Evans-Molina C, Shea C, Henault LE,
Regan S. Major hemorrhage and tolerability of
warfarin in the first year of therapy among elderly
patients with atrial fibrillation. Circulation 2007;
115:2689–96.
acc.org/ by Stefano Fumagalli on 08/27/201
17. Lip GY, Lane DA. Stroke prevention with oral
anticoagulation therapy in patients with atrial
fibrillation: focus on the elderly. Circ J 2013;77:
1380–8.

18. Camm AJ, Lip GY, De Caterina R, et al. 2012
focused update of the ESC Guidelines for the
management of atrial fibrillation: an update of the
2010 ESC Guidelines for the management of atrial
fibrillation–developed with the special contribu-
tion of the European Heart Rhythm Association.
Europace 2012;14:1385–413.

19. Lip GY, Laroche C, Dan GA, et al. A prospective
survey in European Society of Cardiology member
countries of atrial fibrillation management: base-
line results of EURObservational Research Pro-
gramme Atrial Fibrillation (EORP-AF) Pilot General
Registry. Europace 2014;16:308–19.

20. Arribas F, Ormaetxe JM, Peinado R,
Perulero N, Ramirez P, Badia X. Validation of the
AF-QoL, a disease-specific quality of life ques-
tionnaire for patients with atrial fibrillation.
Europace 2010;12:364–70.

21. Miyasaka Y, Barnes ME, Gersh BJ, et al. Secular
trends in incidence of atrial fibrillation in Olmsted
County, Minnesota, 1980 to 2000, and implica-
tions on the projections for future prevalence.
Circulation 2006;114:119–25.

22. Coyne KS, Paramore C, Grandy S, Mercader M,
Reynolds M, Zimetbaum P. Assessing the
direct costs of treating nonvalvular atrial fibrilla-
tion in the United States. Value Health 2006;9:
348–56.

23. Piccini JP, Hernandez AF, Zhao X, et al. Quality
of care for atrial fibrillation among patients hos-
pitalized for heart failure. J Am Coll Cardiol 2009;
54:1280–9.
5

mailto:fumadue@tin.it
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref1
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref1
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref1
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref1
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref2
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref2
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref2
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref2
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref3
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref3
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref3
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref3
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref4
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref4
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref4
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref4
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref5
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref5
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref5
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref5
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref5
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref5
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref6
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref6
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref6
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref6
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref7
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref7
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref7
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref7
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref7
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref8
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref8
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref8
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref8
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref9
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref9
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref9
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref9
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref10
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref10
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref10
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref11
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref11
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref11
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref12
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref12
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref12
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref12
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref12
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref12
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref13
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref13
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref13
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref13
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref13
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref14
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref14
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref14
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref14
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref15
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref15
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref15
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref15
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref15
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref16
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref16
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref16
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref16
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref16
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref17
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref17
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref17
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref17
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref18
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref18
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref18
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref18
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref18
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref18
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref18
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref19
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref19
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref19
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref19
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref19
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref19
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref20
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref20
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref20
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref20
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref20
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref21
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref21
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref21
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref21
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref21
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref22
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref22
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref22
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref22
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref22
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref23
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref23
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref23
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref23


Fumagalli et al. J A C C : C L I N I C A L E L E C T R O P H Y S I O L O G Y V O L . 1 , N O . 4 , 2 0 1 5

AF in the Elderly: The EORP-AF Registry A U G U S T 2 0 1 5 : 3 2 6 – 3 4

334

Downloaded From: http://ele
24. Shariff N, Desai RV, Patel K, et al. Rate-control
versus rhythm-control strategies and outcomes in
septuagenarians with atrial fibrillation. Am J Med
2013;126:887–93.

25. McNamara RL, Brass LM, Drozda JP Jr., et al.
ACC/AHA key data elements and definitions for
measuring the clinical management and outcomes of
patients with atrial fibrillation: a report of the Amer-
ican College of Cardiology/American Heart Associa-
tion Task Force on Clinical Data Standards (Writing
Commitee to Develop Data Standards on Atrial
Fibrillation). J Am Coll Cardiol 2004;44:475–95.

26. Lim MJ, Roychoudhury C, Baker PL, Bossone E,
Mehta RH. Differences in quality of care among
patients hospitalized with atrial fibrillation as pri-
mary or secondary cause for admission. Int J Qual
Health Care 2005;17:255–8.

27. Hess PL, Kim S, Piccini JP, et al. Use of
evidence-based cardiac prevention therapy among
outpatients with atrial fibrillation. Am J Med 2013;
126:625–32.

28. Gorin L, Fauchier L, Nonin E, Charbonnier B,
Babuty D, Lip GY. Prognosis and guideline-
adherent antithrombotic treatment in patients
with atrial fibrillation and atrial flutter: implica-
tions of undertreatment and overtreatment in
real-life clinical practice; the Loire Valley Atrial
Fibrillation Project. Chest 2011;140:911–7.
ctrophysiology.onlinejacc.org/ by Stefano F
29. van Walraven C, Hart RG, Singer DE, et al. Oral
anticoagulants vs aspirin in nonvalvular atrial
fibrillation: an individual patient meta-analysis.
JAMA 2002;288:2441–8.

30. Poli D, Antonucci E, Testa S, Tosetto A,
Ageno W, Palareti G. Bleeding risk in very old
patients on vitamin K antagonist treatment: re-
sults of a prospective collaborative study on
elderly patients followed by Italian Centres for
Anticoagulation. Circulation 2011;124:824–9.

31. Rash A, Downes T, Portner R, Yeo WW,
Morgan N, Channer KS. A randomised controlled
trial of warfarin versus aspirin for stroke preven-
tion in octogenarians with atrial fibrillation
(WASPO). Age Ageing 2007;36:151–6.

32. Friberg L, Hammar N, Ringh M, Pettersson H,
Rosenqvist M. Stroke prophylaxis in atrial fib-
rillation: who gets it and who does not? Report
from the Stockholm Cohort-study on Atrial
Fibrillation (SCAF-study). Eur Heart J 2006;27:
1954–64.

33. Tulner LR, Van Campen JP, Kuper IM, et al.
Reasons for undertreatment with oral anticoagu-
lants in frail geriatric outpatients with atrial
fibrillation: a prospective, descriptive study. Drugs
Aging 2010;27:39–50.

34. Nieuwlaat R, Olsson SB, Lip GY, et al.
Guideline-adherent antithrombotic treatment is
umagalli on 08/27/2015
associated with improved outcomes compared
with undertreatment in high-risk patients with
atrial fibrillation. The Euro Heart Survey on Atrial
Fibrillation. Am Heart J 2007;153:1006–12.

35. Deedwania PC. New oral anticoagulants in
elderly patients with atrial fibrillation. Am J Med
2013;126:289–96.

36. Sardar P, Chatterjee S, Chaudhari S, Lip GY.
New oral anticoagulants in elderly adults: evi-
dence from a meta-analysis of randomized trials.
J Am Geriatr Soc 2014;62:857–64.

37. Fumagalli S, Tarantini F, Guarducci L, et al.
Atrial fibrillation is a possible marker of frailty in
hospitalized patients: results of the GIFA Study.
Aging Clin Exp Res 2010;22:129–33.

38. Bowling A. Ageism in cardiology. BMJ 1999;
319:1353–5.

39. Cutro R, Rich MW, Hauptman PJ. Device
therapy in patients with heart failure and ad-
vanced age: too much too late? Int J Cardiol 2012;
155:52–5.

40. Evans JG. Evidence-based and evidence-
biased medicine. Age Ageing 1995;24:461–3.
KEY WORDS atrial fibrillation, elderly, oral
anticoagulation, registry

http://refhub.elsevier.com/S2405-500X(15)00093-6/sref24
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref24
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref24
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref24
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref25
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref25
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref25
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref25
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref25
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref25
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref25
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref25
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref26
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref26
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref26
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref26
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref26
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref27
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref27
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref27
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref27
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref28
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref28
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref28
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref28
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref28
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref28
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref28
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref29
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref29
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref29
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref29
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref30
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref30
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref30
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref30
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref30
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref30
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref31
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref31
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref31
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref31
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref31
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref32
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref32
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref32
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref32
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref32
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref32
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref33
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref33
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref33
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref33
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref33
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref34
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref34
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref34
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref34
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref34
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref34
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref35
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref35
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref35
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref36
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref36
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref36
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref36
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref37
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref37
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref37
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref37
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref38
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref38
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref39
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref39
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref39
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref39
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref40
http://refhub.elsevier.com/S2405-500X(15)00093-6/sref40

	Age-Related Differences in Presentation, Treatment, and Outcome of Patients With Atrial Fibrillation in Europe
	Methods
	Health-Related Quality of Life Questionnaire
	Statistical Analysis

	Results
	Symptoms and Health Status
	Diagnostic Procedures and Treatment Strategy
	Multivariable Analyses
	Events In-Hospital and in the 2 Weeks After Discharge or Consultation
	1-Year Outcomes

	Discussion
	Study Limitations

	Conclusions
	Acknowledgements
	References


