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50 to 59 years to 23.5% in patients aged 80 to 89 years (3). 
Strokes associated with AF are mostly cardioembolic, tend to 
be more severe, and result in longer hospital stays and greater 
disability than atherothromobotic strokes not associated with 
AF, with an average mortality risk that is two-fold higher (4).

Similar to AF, HF is a significant and growing epidemic and 
its prevalence increases with age. AF and HF share several 
common risk factors and pathophysiologic processes such as 
hypertension, diabetes mellitus, ischemic heart disease, and 
valvular heart disease. Beyond sharing predisposing factors, AF 
and HF are closely intertwined, with each disease predisposing 
to the other. When present in combination, AF and HF portend 
a worse prognosis than either condition alone, with a four-fold 
increased risk of systemic thromboembolism events per year, 
while asymptomatic LVD is predictive of developing AF (5). In 
Framingham Heart Study participants with new-onset AF, 37% 
had HF and conversely, 57% individuals with new HF had AF (6).

General aspects

Several comorbidities are associated with AF, such as hyper-
tension, diabetes, chronic kidney disease, chronic obstructive 
pulmonary disease, CI, cerebrovascular disease. The symptoms 
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ABSTRACT
Background: Atrial fibrillation (AF) and heart failure (HF), two problems of growing prevalence as a consequence 
of the ageing population, are associated with high morbidity, mortality, and healthcare costs. AF and HF also 
share common risk factors and pathophysiologic processes such as hypertension, diabetes mellitus, ischemic 
heart disease, and valvular heart disease often occur together. Although elderly patients with both HF and AF 
are affected by worse symptoms and poorer prognosis, there is a paucity of data on appropriate management of 
these patients.
Methods: PubMed was searched for studies on AF and older patients using the terms atrial fibrillation, elderly, 
heart failure, cognitive impairment, frailty, stroke, and anticoagulants.
Results: The clinical picture of HF patients with AF is complex and heterogeneous with a higher prevalence of 
frailty, cognitive impairment, and disability. Because of the association of mental and physical impairment to non-
administration of oral anticoagulants (OACs), screening for these simple variables in clinical practice may allow 
better strategies for intervention in this high-risk population. Since novel direct OACs (NOACs) have a more favor-
able risk-benefit profile, they may be preferable to vitamin K antagonists (VKAs) in many frail elderly patients, 
especially those at higher risk of falls. Moreover, NOACs are simple to administer and monitor and may be associ-
ated with better adherence and safety in patients with cognitive deficits and mobility impairments.
Conclusions: Large multicenter longitudinal studies are needed to examine the effects of VKAs and NOACs on 
long-term cognitive function and frailty; future studies should include geriatric conditions.
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Background

Atrial fibrillation (AF) is a global healthcare problem, 
currently affecting 2.5% of the population worldwide, its 
prevalence steeply increases with age (1), ranging from 9% 
between 76-85 years to >10% over 85 years (2) and it is ex-
pected to increase in the future (1). Although not directly life 
threatening, AF affects quality of life as a direct cause of left 
ventricular dysfunction (LVD), heart failure (HF), hospitaliza-
tions, disability, cognitive impairment (CI), and stroke.

The annual incidence of stroke in people with AF is approxi-
mately 5%, which is 2 to 7 times higher than the average rate of 
stroke in the general population, depending on the presence of 
other risk factors and age, ranging from 1.5% in patients aged 
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of AF vary widely between patients and range from none to 
severe and functionally disabling. The most common symp-
toms are palpitations (42%-55%), fatigue (15%-49%), dyspnea 
(24%-49%), and angina (10%-20%) (7). Only 12%-25% of pa-
tients are asymptomatic (7), more commonly elderly patients; 
asymptomatic or minimally symptomatic AF patients are not 
prompted to seek medical care and can initially be seen with a 
thromboembolic complication such as stroke or HF.

Clinical features and pathophysiologic pathways include 
the loss of atrial contraction, which can decrease cardiac 
output by up to 25% (8), atrioventricular dyssynchrony, and 
rapid and irregular ventricular rates, which result in negative 
consequences on diastolic and systolic function, as well as in-
creased myocardial oxygen demands and an increased risk of 
tachicardiomyopathy (Fig. 1).

On the other hand, activation of the renin-angiotensin-
aldosterone system (RAAS) and maladaptive physiological 
changes lead to increased left ventricular filling pressure 
(LVFP); increased LVFP is transmitted to the left atrium, caus-
ing fibrosis and increasing atrial stretch, which will finally lead 
to conduction abnormalities and proarrhythmic remodeling 
of the atrial chamber (9). Elevated atrial pressure is further 
increased when secondary mitral regurgitation develops 
along with LV remodeling (Fig. 1).

Rate versus rhythm control in HF patients with AF

Despite evidence from registries and study subsets sug-
gesting adverse outcomes with HF and prevalent AF, the ben-
efit of a rhythm control strategy versus rate control has never 
been established. The Atrial Fibrillation Follow-up Investiga-
tion of Rhythm Management (AFFIRM) (10) and the Atrial 
Fibrillation in Congestive Heart Failure (AF-CHF) (11) trials 
demonstrated similar all-cause HF incidence, hospitalization, 
and overall mortality in both rhythm control and rate control 
groups, although only 23% of patients in AFFIRM had clini-
cal HF, so generalization of the results to the HF population 
should be made with caution. There are several reasons to 
explain the lack of improvement of survival with rhythm con-
trol, including imperfect effectiveness of normal sinus rhythm 

maintenance and adverse effects of current pharmacologi-
cal therapy. Moreover, the Rate Control Efficacy in Perma-
nent Atrial Fibrillation (RACE II) trial showed no differences 
in functional outcomes, hospital admissions, or symptoms in 
patients with AF treated to a more lenient heart rate regime 
(<110 beats/min resting heart rate) versus a stricter rate con-
trol (<80 beats/min resting heart rate) (12).

Catheter ablation has been shown to significantly improve 
freedom from AF in patients who have failed antiarrhythmic 
drugs, but there is a lack of evidence of its feasibility in older 
HF patients, as most patients included in trials were relatively 
young, with little co-morbidity, and normal to mildly reduced 
left ventricular ejection fraction (LVEF) (13).

Thromboembolic risk and oral anticoagulation therapy

Different studies have shown that oral anticoagulants 
(OACs) are much more effective than antiplatelet therapy 
in reducing the risk of stroke, particularly in elderly patients  
(14, 15). An analysis of the Atrial Fibrillation Investigators da-
tabase, including 8932 patients from 12 trials, showed that 
with increasing age the relative efficacy of antiplatelet thera-
py to prevent ischemic stroke appears to decrease, whereas it 
does not change for OACs. Because stroke risk increases with 
age, the absolute benefit of OACs increases as patients get 
older, despite a significantly increased risk of serious bleed-
ing (16). However, despite benefits, studies have shown that 
OACs are underused in AF, especially in older patients (17), 
due to uncertainty concerning the risk of stroke and the risk 
of  bleeding.

There are several reasons for physicians to withhold ther-
apy with OACs in older patients, including frailty, a high prev-
alence of chronic diseases and comorbidities, polypharmacy, 
adverse drug reactions, and changes in pharmacokinetics and 
pharmacodynamics. Risk of falls is also perceived as a reason-
able factor for withholding OACs as it may increase the risk 
of intracranial bleeding, but it has been demonstrated that 
it should not prevent treatment in elderly patients with AF. 
Nevertheless, despite patients with many comorbidities and 
polypharmacotherapy being less commonly represented in 
clinical trials, these frail elderly patients for whom decisions 
regarding anticoagulation are a matter of concern are a sig-
nificant proportion of the patients seen by physicians in their 
everyday practice.

Direct oral anticoagulants in older AF patients

Novel direct OACs (NOACs) have been extensively inves-
tigated across multiple randomized trials in AF. All studies 
have demonstrated at least non-inferiority when compared 
with traditional vitamin K antagonists (VKAs) with no increase 
in stroke risk or bleeding (Tab. I). All of these trials enrolled 
relatively large proportions of elderly (31.2-43.7%) and HF pa-
tients (32%-63%), with only small interstudy discrepancies in 
the criteria for diagnosis of HF.

Detailed subgroup analysis in the major NOAC trials 
showed similar benefit in the subgroups with HF with reduced 
(HFrEF) and preserved LVEF (HFpEF) compared to the total 
study population (18-21). For example, an analysis from the 
Apixaban for Reduction in Stroke and Other Thromboembolic 

Fig. 1 - Common pathophysiological mechanisms and interactions 
between atrial fibrillation (AF) and heart failure (HF). LA = left atri-
um; MR = mitral regurgitation; TR = tricuspid regurgitation.
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Events in Atrial Fibrillation (ARISTOTLE) study compared pa-
tients with LVEF <40% to those with LVEF >40%, and found no 
difference in the risk of embolic events in warfarin-treated pa-
tients, nor in subsequent reduction of risk with apixaban (22).

The Randomized Evaluation of Long-Term Anticoagulation 
Therapy (RE-LY) trial (23, 24) included patients with a mean 
CHADS2 (Congestive heart failure, Hypertension, Age ≥75 
years, Diabetes, Stroke or transient ischemic attack) score of 
2.2 and a mean age of 71.5 years. More than one-third of study 
patients were older than 75 years. There was a significant 
treatment-by-age interaction for major bleeding. In patients 
aged ≥75 years, dabigatran 150 mg twice daily (bid) resulted 
in a similar reduction in stroke and systemic thromboembo-
lism compared with warfarin (1.4%/year vs. 2.1%/year, haz-
ard ratio [HR], 0.88; 95% confidence interval [CI], 0.66-1.17;  
p = 0.81). However, when compared with warfarin, dabigatran 
150 mg bid was associated with a trend toward more major 
bleeding in patients ≥75 years (5.1%/year vs. 4.3%/year, p = 
0.07); in the same subgroup of patients, dabigatran 110 mg 
bid resulted in a similar major bleeding rate compared with 
warfarin (4.43%/year vs. 4.37%/year, p = 0.89).

The Rivaroxaban Once Daily Oral Direct Factor Xa Inhibi-
tion Compared with Vitamin K Antagonism for Prevention of 
Stroke and Embolism Trial in Atrial Fibrillation (ROCKET-AF) 
included patients with a mean CHADS2 score of 3.5 and a 
median age of 73 years with 62.1% prevalence of HF (19). In 
 patients aged ≥75 years, rivaroxaban resulted in a similar re-
duction in stroke and systemic thromboembolism compared 
with warfarin (2.3%/year vs. 2.8%/year, HR 0.80; 95% CI, 0.63-
1.02; p = 0.3). There was no treatment-by-age interaction for 
major bleeding, with similar rates of bleeding with rivaroxa-
ban and warfarin in each age stratum, despite a not signifi-
cant trend toward more major bleeding in patients ≥75 years 
(4.8%/year vs. 4.4%/year, HR 1.1; 95% CI, 0.92-1.34; p = 0.3).

The ARISTOTLE trial included patients with mean CHADS2 
score of 2.1 and a median age of 70 years. The dose of apixa-
ban, 5 mg bid, was reduced to 2.5 mg bid in patients with two 

of the following characteristics: age ≥80 years, weight ≤60 kg, 
and creatinine ≥1.5 mg/dL (20). In patients aged 75 years, 
apixaban resulted in a higher reduction in stroke and sys-
temic thromboembolism compared with warfarin (1.56%/
year vs. 2.19%/year, HR 0.71; 95% CI, 0.53-0.95). Apixaban 
was associated with a lower risk of major bleeding in both 
patients <75 years (1.99%/year vs. 2.82%/year, HR 0.71; 95% 
CI, 0.56-0.80) and in patients aged 75 years (3.33%/year vs. 
5.19%/year, HR 0.64; 95% CI, 0.52-0.79) when compared with 
warfarin (25). Apixaban was also associated with greater ef-
ficacy and safety with increasing age in all major end-points 
of the study suggesting a significant net clinical benefit in the 
elderly population. Moreover, no significant interaction with 
apixaban dose (i.e. 2.5 vs. 5.0 mg) was found with respect to 
treatment effect on major outcomes (25) (Fig. 2).

The Effective Anticoagulation with Factor Xa Next Genera-
tion in Atrial Fibrillation-Thrombolysis in Myocardial Infarc-
tion (ENGAGE-TIMI) 48 trial included patients with a mean 
CHADS2 score of 2.8 and a median age of 72 years (21). The 
edoxaban dose was reduced by half in patients with reduced 
renal function (30-50 mL/min), weight ≤60 kg, or with con-
comitant use of verapamil, quinidine, or dronedarone. Edoxa-
ban 60 mg daily was associated with a lower risk of major 
bleeding among patients aged <75 years compared with war-
farin, and similar rates among those aged ≥75 years (edoxa-
ban 60 mg; 4%/year vs. 4.8%/year, absolute risk reduction 
0.8% and edoxaban 30 mg; 2.3%/year vs. 4.8%/year, absolute 
risk reduction 2.6%) (26).

Barco et al (27) reviewed the risks and benefits of NOACs 
compared with VKAs in elderly subgroups of patients enrolled 
in phase 3 randomized trials. The results confirmed that the 
favorable balance between risks and benefits of NOACs is 
preserved in the elderly population. The absolute risk reduc-
tions are higher in elderly than in younger patients due to the 
higher absolute risks. Although interpretations of subgroup 
analyses should always be made with caution, the proportion 
of patients aged ≥75 years was consistently over 40%, which 

TABLE I - Characteristics of the populations enrolled in NOAC studies

RE-LY (18) Rocket AF (19) Aristotle (20) Engage (21)

Drug Dabigatran 150 mg bid Rivaroxaban 20 mg od Apixaban 5 mg bid Edoxaban 60 mg od

CHADS2 score

  Mean 2.2 3.48 2.1 2.8

   ≥3, % (n) 32.6 87.0 (12287) 30.2 -

   4-6, % (n) - 44.0 (6131) - 22.9

Previous TIA/stroke, % 20.3 54.9 19.2 28.1

Hypertension, % 78.9 90.3 87.3 93.7

Diabetes, % 23.1 40.4 25 36.4

Heart failure, % 31.8 62.6 35.5 58.2

Age >75, % 40 43.7 31.2 40.5

ASA use, % 39.0 37.0 31.3 29.4

ASA = aspirin; bid = twice daily; CHADS2 = Congestive heart failure, Hypertension, Age ≥75 years, Diabetes, Stroke or transient ischemic attack; od = once daily; 
NOAC = novel direct oral anticoagulant; TIA = transient ischemic attack.



Management of atrial fibrillation in older heart failure patientse44 

© 2016 The Authors. Published by Wichtig Publishing

provides considerable power to explore age subgroups (27) 
(Fig. 3).

As reduced LVEF is independently associated with stroke, 
the combination of HF with AF increases significantly the risk 
of stroke compared with AF alone. Although no trials have 
investigated this specific population, indirect sub-group data 
from the NOACs randomized trial suggest that the effect of 
anticoagulation for AF is similar in patients with concomitant 
HF (15, 18-21), and NOACs are particularly attractive in these 
patients due to more favorable net clinical benefit compared 
to VKA therapy.

In conclusion, in patients aged ≥75 years with HF, NOACs 
have a favorable risk-benefit profile compared with warfarin 
for prevention of stroke and systemic thromboembolism.

Frailty and cognitive dysfunction as markers of com-
plexity in older patients with AF

In advanced age, global health status results from a com-
plex and dynamic interaction between different areas: the 
changes related to ‘normal’ ageing, disease severity, comor-
bid conditions, and social and environmental factors (28). The 
three main geriatric conditions, frailty, comorbidity, and dis-
ability, are frequent in older HF and AF patients (28). Disability 
is defined as difficulty or dependency in carrying out activities 
essential to independent living, including essential roles, tasks 
needed for self-care and living independently at home.

Frailty is common in older people and is clinically rec-
ognized as a syndrome of loss of reserves that enhances 

Fig. 2 - The effect of apixaban versus 
warfarin on major study outcomes 
according to age in the ARISTO-
TLE study. *Interaction p values are 
based on continuous age. Modified 
from (25): Halvorsen S, Atar D, Yang 
H, et al. Efficacy and safety of apixa-
ban compared with warfarin ac-
cording to age for stroke prevention 
in atrial fibrillation: observations 
from the ARISTOTLE trial. Eur Heart 
J. 2014;35(28):1864-1872, by per-
mission of Oxford University Press.

Fig. 3 - Primary efficacy outcome of 
stroke or systemic embolism, major 
bleeding and intracranial hemor-
rhage in phase 3 randomized con-
trolled trials comparing a NOAC with 
vitamin K antagonists in patients 
with atrial fibrillation according to 
age. BID = twice daily; HR = hazard 
ratio; NOAC = novel direct oral anti-
coagulant; QD = once daily. Modified 
from (27): Best Pract Res Clin Haema-
tol, Vol. 26, No. 2, Barco S, Cheung 
YW, Eikelboom JW, Coppens M. New 
oral anticoagulants in elderly pa-
tients, pp. 215-224, Copyright (2013), 
with permission from Elsevier.
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vulnerability to stressors (e.g. acute illnesses, hospitaliza-
tions, medical procedures), thus increasing the risk for ma-
jor events and disability. Because it reflects biological rather 
than chronological age, frailty may explain substantial het-
erogeneity in clinical outcomes within older patients (29, 
30). Multiple physiological factors are thought to be involved 
in the development of frailty, including dysregulation of the 
immune, hormonal, and endocrine systems. Notably, cardio-
vascular diseases and frailty share several commonalities, 
particularly a consistent correlation with the upregulation 
of inflammatory cytokines. Frailty can be evaluated in many 
ways and several multi-item indices have been proposed for 
diagnosis of frailty (31, 32). In contrast to multi-item frailty 
scales, 4-meter gait speed, and to a lesser extent handgrip 
strength, has been advocated as a single-item measure  
of frailty that often outperforms more elaborate and time-
consuming scales. Chaudhry et al (33) showed that in HF  
patients slow gait speed and weak grip strength were power-
ful predictors of hospitalizations, and in a recent study, we 
found that slow gait speed is independently associated with 
death, hospitalization for HF, and all-cause hospitalization in 
older HF patients (34).

The relationship between frailty and AF is also complex. 
Fumagalli et al (35) have suggested that AF may be a marker 
of frailty in the elderly, and Marzona et al (36) have reported 
a loss of independence in performing activities of daily living 
in a follow-up study of AF elderly patients.

Cognitive impairment is also frequent in older HF and AF 
patients; both HF and AF represent risk factors for significant 
cognitive decline, through a multitude of pathways including 
a hypercoagulable and proinflammatory state, thromboem-
bolic events, cerebral microinfarcts and microbleeds, cere-
bral hypoperfusion with consequent chronic hypoxic injury 
secondary to impaired cerebrovascular reactivity, reduced 
cardiac output combined with hypotension, and cycle length 
beat-to-beat variability (37).

The Mini Mental Status Examination (MMSE) is the most 
commonly used cognitive function test. Scores <24 are sug-
gestive of dementia, but the MMSE has a low sensitivity for 
mild CI. The Montreal Cognitive Assessment (MoCA) was de-
veloped as a screening tool for early cognitive decline, and 
was found to have a sensitivity of 90% in identifying mild CI 
compared with a sensitivity of only 18% with the MMSE (38).

Vascular CI, as seen in AF patients with stroke and tran-
sient ischemic attack, is associated with deficits in executive 
function, attention, and speed of information processing 
more than other domains, and MoCA has been shown to be 
superior to the MMSE in identifying CI.

In older patients, previous stroke is associated with a two-
fold increase in the risk of developing dementia, but AF is 
thought to play a role in cognitive decline beyond stroke; it is 
less clear whether this association is directly related to AF it-
self or to an aging population with multiple comorbidities (39).

In a subgroup of patients of the Cardiovascular Health 
Study (mean age >65 years), Thacker et al (40) found that 
MMSE scores declined faster after incident AF compared with 
no prior AF; the 5-year decline in mean MMSE score from age 
80 to age 85 was -6.4 points for participants without a his-
tory of AF, but was -10.3 points for participants experiencing 
incident AF at age 80.

A similar link among AF, CI, and disability can be found in 
HF patients. Recently, Alosco et al (41) examined the associa-
tions among AF, cognitive function, and cerebral perfusion in 
187 patients with HF and found that HF patients with AF ex-
hibited worse global cognition, memory, and cerebral blood 
flow velocity and that decreased cerebral blood flow velocity 
predicted worse cognition in multiple domains in these pa-
tients, but not in those with heart failure and no AF.

In a cohort of patients with newly diagnosed HF from the 
Cardiovascular Health Study (mean age 78.7 years), 23% sub-
sequently developed disability. Factors independently associ-
ated with disability included impaired gait speed (HR 2.29, 
95% CI 1.34-3.90); impaired cognition (HR 1.87, 95% CI 1.14-
3.05); and depressive symptoms (HR 1.72, 95% CI 1.04-2.83), 
suggesting that geriatric variables affect prognosis and qual-
ity of life in older HF patients (42).

In a recent observational survey, we studied the relation 
between AF, CI, frailty and disability in 331 elderly HF patients 
aged >70 years (mean 78 ± 6; range 70-93; 43% women) (43). 
CI was defined by a corrected MMSE score <24. Gait speed 
was used as a marker of frailty and measured on a 4-meter 
distance at usual pace. Ninety-eight patients (30%) had AF at 
enrollment and 20 (6%) had a history of paroxysmal/persis-
tent AF. AF patients were more frequently women with se-
vere valvular disease, preserved LVEF, and less frequently on 
beta-blockers. A cMMSE <24 was present in 19.6% of patients 
and a Geriatric Depression Scale (GDS)-15 score >6 in 51.4%. 
Patients who had AF performed significantly worse on the 
cMMSE than those who had not. Gait speed was significantly 
reduced in AF patients (Tab. II). Furthermore, AF was signifi-
cantly associated with disability in either basic or instrumen-
tal activities of daily living (Fig. 3). On multivariable analyses, 
AF emerged as independently related to CI (odds ratio [OR] 
1.909, [1.072-3.397]; p = 0.028), and to reduced gait speed 
(OR 4.366 [2.104-9.060]; p<0.001).

The effects of OAC on cognitive decline, excluding stroke 
reduction, has not been well established (37). Available data 
on the benefits of VKAs are controversial (44), and there is no 
consensus on the effects of this therapy on cognitive function 
among patients with AF. In some studies, the use of OACs did 
not affect cognitive decline while others found a trend toward 
an association. Data from the Atrial Fibrillation Clopidogrel 
Trial with Irbesartan for Prevention of Vascular Events (AC-
TIVE-W) found that among AF patients with a mean CHADS2 
score of 2 on warfarin, cognitive dysfunction was associated 
with lower time in therapeutic range (TTR) of anticoagulation, 
suggesting that maintaining therapeutic anticoagulation may 
reduce cognitive decline. There are no studies examining the 
cognitive effects of the NOACs (dabigatran, rivaroxaban, and 
apixaban); however, because they mitigate the challenges 
of TTR, there has been speculation that they may be able to 
slow or reverse cognitive decline among AF patients.

Polypharmacy and interactions

Polymedication is common in patients with AF, particu-
larly in the elderly population. In a Danish observational 
study, 53% of AF patients took more than five drugs/day (45), 
while an analysis of the ROCKET AF study showed that 36% 
of patients were on 0 to 4 medications, 51% were on 5 to 9, 
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13% were on ≥10; patients taking ≥10 medications daily were 
older and showed a trend toward a higher bleeding risk (HR 
1.46, 95% CI [1.29-1.64], p = 0.81) (46).

HF also requires complex medication regimens due to 
the multiple therapeutic targets that exist and the need for 
routine symptomatic management; most studies have found 
medication non-adherence rates between 40% and 60% in 
patients with HF (47). Having multiple conditions also de-
creases self-efficacy in performing specific self-care tasks 
such as medication taking (48). Polymedication and complex-
ity of treatment are also associated with poorer medication 
adherence and poor compliance.

It is well known that many medications interfere with 
dose response to VKAs; amiodarone, antibiotics such as qui-
nolones and macrolides, antifungal agents, nonsteroidal anti-
inflammatory drugs, selective serotonin reuptake inhibitors, 
omeprazole, and lipid-lowering agents are just some of the 
drugs that should be used with caution. Although NOACs 
are less prone to drug interactions, P-glycoprotein and cy-
tochrome P450 3A4 inhibitors like verapamil, amiodarone, 
rifampicin, antiretrovirals, and azole antimycotics should be 
prohibited or used with great caution.

Chronic kidney disease and AF in the elderly

Kidney function declines with age and chronic kidney 
disease (CKD) is common in patients with AF, and increases 
both the risk of thromboembolic and bleeding events (49). 
The  efficacy of OAC therapy for stroke prevention has been 
demonstrated in patients with moderate CKD, but a prospec-
tive cohort study reported that patients with severe CKD 
(estimated glomerular filtration rate [eGFR] <30 mL/min per 
1.73 kg/m2) had less TTR (international normalized ratio [INR] 
2-3), had a higher risk of over-anticoagulation (INR >4), and 
required lower warfarin dosing when compared with patients 
with eGFR >30 mL/min per 1.73 kg/m2 (50).

VKAs are associated with increased calcification of renal 
and other arteries; vascular calcification, arterial damage, 
and decline in renal function may be triggered by the inhi-
bition of the vitamin K-dependent protein matrix gamma-
carboxyglutamic acid (Gla/MGP) by VK (51). Therefore, VKAs 
may accelerate vascular end-organ damage, including renal 

dysfunction. Böhm et al (52) analyzed changes in GFR during 
long-term treatment with warfarin or dabigatran in patients 
enrolled in the RE-LY trial. After an average of 30 months, the 
mean decline in GFR was significantly greater with warfarin 
compared with dabigatran 110 and 150 mg bid.

It is important to consider that different NOACs are elimi-
nated via the kidneys to different degrees: 80% for dabiga-
tran, 50% for edoxaban, 33% for rivaroxaban, and 27% for 
apixaban; this results in different plasma concentrations 
across the spectrum of creatinine clearance and underlies the 
advice to reduce the doses of each of the NOACs in patients 
with moderate CKD (53-57), and should be considered in the 
selection of the appropriate NOAC in the individual elderly 
patient. In a post-hoc analysis of the ARISTOTLE trial, where 
most patients aged ≥75 years (89%) had impaired renal func-
tion, Halvorsen et al (25) evaluated the occurrence of stroke 
or systemic embolism and major bleeding in relation to renal 
function and showed that the benefits of apixaban compared 
with warfarin were consistent across the range of eGFR, in-
cluding in the elderly.

When considering dialysis patients, VKAs represent the 
most common approach for reducing the risk of stroke in 
this population. However, current evidence based on ob-
servational studies have provided conflicting results and cli-
nicians are wary of their potential to increase the high risk 
of bleeding during dialysis. At the moment, none of NOACs 
can be safely prescribed in dialysis patients because of their 
potentially dangerous accumulation and the lack of sufficient 
 experience (58).

Adherence

Adherence is crucial to achieve the optimal safety and ef-
ficacy of OAC therapy in AF patients. In fact, up to 40% of 
patients taking VKAs withdraw treatment after one year of 
therapy and up to 30% have suboptimal adherence (59). 
 Reasons for poor adherence in the elderly include lack of sup-
port (e.g. caregiver), lack of disease knowledge, and confu-
sion or physical difficulties associated with taking medicines 
and polypharmacy. In addition, a perceived high risk of falls or 
bleeding reduces the prescription rate of oral anticoagulation 
by general practitioners. OACs affect quality of life, requiring 

TABLE II -  Comprehensive Geriatric Assessment variables according to the presence of atrial fibrillation

Variable n, (%) All  
n = 331 (100%)

Atrial fibrillation  
n = 98 (29.6%)

No atrial fibrillation  
n = 233 (70.4%)

p value

Education ≤5 years 204 (61.6) 67 (68.4) 137 (58.8) 0.065

Living alone 80 (24.2) 28 (28.6) 52 (22.3) 0.142

Frailty (gait speed <1 m/s) 243 (73.4) 87 (88.8) 156 (67.0) 0.0001

Transportation IADL dependence 129 (39.0) 45 (45.9) 84 (36.1) 0.06

Drug IADL dependence 65 (19.6) 28 (28.6) 37 (15.9) 0.007

cMMSE ≤24 65 (19.6) 27 (27.8) 38 (16.3) 0.015

GDS-15 ≥6 170 (51.4) 55 (56.1) 115 (49.4) 0.158

BADL = basic activities of daily  living; GDS-15 = 15-item geriatric depression scale;  IADL =  instrumental activities of daily  living; MMSE = mini mental  state  
examination. Modified with permission from (43): Pulignano G, Del Sindaco D, Tinti MD, et al; IMAGE-HF Study Investigators. Atrial fibrillation, cognitive impair-
ment, frailty and disability in older heart failure patients. J Cardiovasc Med (Hagerstown). 2016;17(8):616-623.
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frequent laboratory testing and attention to food and interac-
tions, thus contributing to poor adherence.

A prospective study in 220 inpatients aged >70 years with 
AF reported that frail patients were less likely to receive war-
farin than non-frail patients on admission and discharge, with 
a higher stroke risk over 6 months of follow-up (risk ratio 3.5, 
95% CI 1.0-12.0, p<0.05) (60).

As most patients with AF are frail elderly with comorbid 
conditions, disability, and CI, treatment with OACs may pres-
ent special challenges. AF is frequently associated with dis-
ability in either basic or instrumental activities of daily living, 
particularly in dependence in taking medications and use 
of transportation (43). These dependencies, combined with 
frailty and cognitive deficits, may increase the risk of falls with 
subsequent major injuries, need for surgery, and bleeding, 
and may seriously affect the patient’s skills to safely manage 
OAC therapy.

Moreover, all of these conditions represent a risk factor 
for impaired self-care and low adherence, and, as a conse-
quence, these patients may not take medications as pre-
scribed and may be unaware of drug or food interactions, 
especially in the absence of a caregiver.

In an analysis of the ACTIVE-W study, low MMSE scores 
were correlated with a low TTR. Patients with scores <26 had 
more vascular events (6.7% vs. 3.6%/year) and more bleed-
ing (9.6% vs. 7%/year). After controlling for TTR, MMSE no 
longer conferred increased risk, suggesting that if improved 
anticoagulation was provided, vascular events and bleeding 
would be reduced (61).

It is not clear if, in cases of suboptimal adherence, VKAs 
may be considered to be safer than NOACs because of their 
longer half-life and because of the planned frequent INR 
monitoring, helping to improve adherence through system-
atic laboratory control. Since recently introduced NOACs have 
a more favorable risk-benefit profile and a wide therapeutic 
window, a predictable anticoagulant effect, and few interac-
tions with food and other medications, these drugs may be 
preferable to VKAs in many frail elderly patients, especially in 
those at higher risk of falls (23, 25). Furthermore, NOACs are 
very simple to administer and monitor and may be associ-
ated with better adherence and safety in patients with CI and 
mobility impairments.

Conclusions

The clinical picture of the older HF patient with AF is com-
plex and heterogeneous with a higher prevalence of comor-
bidities, frailty, CI, and disability. The hypothetical mechanisms 
by which AF and HF may affect these conditions are multiple. 
However, because of the association of mental and physical 
impairment with non-administration of OACs, screening for 
simple geriatric variables in clinical practice may allow better 
strategies for intervention in this high-risk population. There 
is also a need for large multicenter longitudinal studies to ex-
amine the effects of VKAs and NOACs on long-term cognitive 
function and frailty. An individualized approach matching the 
particular NOAC to the individual patient, taking into consid-
eration the risk of bleeding and other comorbidities, i.e. renal 
dysfunction, should be taken rather than a generalized “one 
drug fits all” approach in elderly adults.

Disclosures
Financial support: This article was made possible by an unrestricted 
grant from Pfizer S.r.l.
Conflict of interest: None of the authors has financial interest related 
to this study to disclose.

References
1. 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(18):2370-2375.

2. Zoni-Berisso M, Filippi A, Landolina M, et al. Frequency, 
 patient characteristics, treatment strategies, and resource us-
age of atrial fibrillation (from the Italian Survey of Atrial Fibril-
lation Management [ISAF] study). Am J Cardiol. 2013;111(5): 
705-711.

3. Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an inde-
pendent risk factor for stroke: the Framingham Study. Stroke. 
1991;22(8):983-988.

4. Petty GW, Brown RD Jr, Whisnant JP, Sicks JD, O’Fallon WM, 
Wiebers DO. Ischemic stroke subtypes : a population-based 
study of functional outcome, survival, and recurrence. Stroke. 
2000;31(5):1062-1068.

5. Mountantonakis SE, Grau-Sepulveda MV, Bhatt DL, Hernandez 
AF, Peterson ED, Fonarow GC. Presence of atrial fibrillation is 
independently associated with adverse outcomes in patients 
hospitalized with heart failure: an analysis of get with the 
guidelines-heart failure. Circ Heart Fail. 2012;5(2):191-201.

6. Santhanakrishnan R, Wang N, Larson MG, et al. Atrial fibrilla-
tion begets heart failure and vice versa: temporal associations 
and differences in preserved versus reduced ejection fraction. 
Circulation. 2016;133(5):484-492.

7. Nabauer M, Gerth A, Limbourg T, et al. The Registry of the 
German Competence NETwork on Atrial Fibrillation: patient 
characteristics and initial management. Europace. 2009;11(4): 
423-434.

8. Deedwania PC, Lardizabal JA. Atrial fibrillation in heart failure: 
a comprehensive review. Am J Med. 2010;123(3):198-204.

9. Kalifa J, Jalife J, Zaitsev AV, et al. Intra-atrial pressure increas-
es rate and organization of waves emanating from the supe-
rior pulmonary veins during atrial fibrillation. Circulation. 
2003;108(6):668-671.

10. Olshansky B, Rosenfeld LE, Warner AL, et al; AFFIRM Investiga-
tors. The Atrial Fibrillation Follow-up Investigation of Rhythm 
Management (AFFIRM) study: approaches to control rate in 
atrial fibrillation. J Am Coll Cardiol. 2004;43(7):1201-1208.

11. Roy D, Talajic M, Nattel S, et al; Atrial Fibrillation and Conges-
tive Heart Failure Investigators. Rhythm control versus rate 
control for atrial fibrillation and heart failure. N Engl J Med. 
2008;358(25):2667-2677.

12. Van Gelder IC, Groenveld HF, Crijns HJGM, et al; RACE II Inves-
tigators. Lenient versus strict rate control in patients with atrial 
fibrillation. N Engl J Med. 2010;362(15):1363-1373.

13. Bunch TJ, Weiss JP, Crandall BG, et al. Long-term clinical effi-
cacy and risk of catheter ablation for atrial fibrillation in octo-
genarians. Pacing Clin Electrophysiol. 2010;33(2):146-152.

14. Mant J, Hobbs FDR, Fletcher K, et al; BAFTA investigators; Mid-
land Research Practices Network (MidReC). Warfarin versus 
aspirin for stroke prevention in an elderly community popula-
tion with atrial fibrillation (the Birmingham Atrial Fibrillation 
Treatment of the Aged Study, BAFTA): a randomised controlled 
trial. Lancet. 2007;370(9586):493-503.



Management of atrial fibrillation in older heart failure patientse48 

© 2016 The Authors. Published by Wichtig Publishing

15. Connolly SJ, Eikelboom J, Joyner C, et al; AVERROES Steering 
Committee and Investigators. Apixaban in patients with atrial 
fibrillation. N Engl J Med. 2011;364(9):806-817.

16. van Walraven C, Hart RG, Connolly S, et al. Effect of age on 
stroke prevention therapy in patients with atrial fibrilla-
tion: the atrial fibrillation investigators. Stroke. 2009;40(4): 
1410-1416.

17. Ogilvie IM, Newton N, Welner SA, Cowell W, Lip GYH. Underuse 
of oral anticoagulants in atrial fibrillation: a systematic review. 
Am J Med. 2010;123(7):638-645.e4.

18. Connolly SJ, Ezekowitz MD, Yusuf S, et al; RE-LY Steering Com-
mittee and Investigators. Dabigatran versus warfarin in patients 
with atrial fibrillation. N Engl J Med. 2009;361(12):1139-1151.

19. Patel MR, Mahaffey KW, Garg J, et al; ROCKET AF Investigators. 
Rivaroxaban versus warfarin in nonvalvular atrial fibrillation. N 
Engl J Med. 2011;365(10):883-891.

20. Granger CB, Alexander JH, McMurray JJV, et al; ARISTOTLE 
Committees and Investigators. Apixaban versus warfarin in 
patients with atrial fibrillation. N Engl J Med. 2011;365(11): 
981-992.

21. Giugliano RP, Ruff CT, Braunwald E, et al; ENGAGE AF-TIMI 48 
Investigators. Edoxaban versus warfarin in patients with atrial 
fibrillation. N Engl J Med. 2013;369(22):2093-2104.

22. McMurray JJ, Ezekowitz JA, Lewis BS, et al; ARISTOTLE Com-
mittees and Investigators. Left ventricular systolic dysfunction, 
heart failure, and the risk of stroke and systemic embolism in 
patients with atrial fibrillation: insights from the ARISTOTLE 
trial. Circ Heart Fail. 2013;6(3):451-460.

23. Eikelboom JW, Wallentin L, Connolly SJ, et al. Risk of bleeding 
with 2 doses of dabigatran compared with warfarin in older 
and younger patients with atrial fibrillation: an analysis of the 
randomized evaluation of long-term anticoagulant therapy 
(RE-LY) trial. Circulation. 2011;123(21):2363-2372.

24. Connolly SJ, Ezekowitz MD, Yusuf S, Reilly PA, Wallentin L;  
Randomized Evaluation of Long-Term Anticoagulation Therapy 
Investigators. Newly identified events in the RE-LY trial. N Engl  
J Med. 2010;363(19):1875-1876.

25. Halvorsen S, Atar D, Yang H, et al. Efficacy and safety of apixa-
ban compared with warfarin according to age for stroke pre-
vention in atrial fibrillation: observations from the ARISTOTLE 
trial. Eur Heart J. 2014;35(28):1864-1872.

26. Toda Kato E, Giugliano RP, Ruff CT, et al. Efficacy and safety 
of edoxaban for the management of elderly patients with 
atrial fibrillation: engage AF-TIMI 48 [Abstract]. Circulation. 
2014;130(Issue Suppl 2): Abstract 16612.

27. Barco S, Cheung YW, Eikelboom JW, Coppens M. New oral an-
ticoagulants in elderly patients. Best Pract Res Clin Haematol. 
2013;26(2):215-224.

28. Pulignano G, Del Sindaco D, Di Lenarda A, Sinagra G. The evolv-
ing care of the elderly with heart failure: from the ‘high-tech’ 
to the ‘high-touch’ approach. J Cardiovasc Med (Hagerstown). 
2006;7(12):841-846.

29. Bergman H, Ferrucci L, Guralnik J, et al. Frailty: an emerging 
research and clinical paradigm—issues and controversies.  
J Gerontol A Biol Sci Med Sci. 2007;62(7):731-737.

30. Fried LP, Ferrucci L, Darer J, Williamson JD, Anderson G. Untan-
gling the concepts of disability, frailty, and comorbidity: impli-
cations for improved targeting and care. J Gerontol A Biol Sci 
Med Sci. 2004;59(3):255-263.

31. Rockwood K, Song X, MacKnight C, et al. A global clini-
cal measure of fitness and frailty in elderly people. CMAJ. 
2005;173(5):489-495.

32. Avila-Funes JA, Amieva H, Barberger-Gateau P, et al. Cognitive 
impairment improves the predictive validity of the phenotype 
of frailty for adverse health outcomes: the three-city study.  
J Am Geriatr Soc. 2009;57(3):453-461.

33. Chaudhry SI, McAvay G, Chen S, et al. Risk factors for hospital 
admission among older persons with newly diagnosed heart 
failure: findings from the Cardiovascular Health Study. J Am 
Coll Cardiol. 2013;61(6):635-642.

34. Pulignano G, Del Sindaco D, Di Lenarda A, et al; IMAGE-HF 
Study Investigators. Incremental value of gait speed in predict-
ing prognosis of older adults with heart failure. JACC Heart Fail. 
2016;4(4):289-298.

35. Fumagalli S, Tarantini F, Guarducci L, et al; GIFA Study Research 
Group. Atrial fibrillation is a possible marker of frailty in hospi-
talized patients: results of the GIFA Study. Aging Clin Exp Res. 
2010;22(2):129-133.

36. Marzona I, O’Donnell M, Teo K, et al. Increased risk of cognitive 
and functional decline in patients with atrial fibrillation: re-
sults of the ONTARGET and TRANSCEND studies. CMAJ. 2012; 
184(6):E329-E336.

37. Hui DS, Morley JE, Mikolajczak PC, Lee R. Atrial fibrilla-
tion: A major risk factor for cognitive decline. Am Heart J. 
2015;169(4):448-456.

38. Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal Cog-
nitive Assessment, MoCA: a brief screening tool for mild cogni-
tive impairment. J Am Geriatr Soc. 2005;53(4):695-699.

39. Udompanich S, Lip GYH, Apostolakis S, Lane DA. Atrial fibrilla-
tion as a risk factor for cognitive impairment: a semi-systemat-
ic review. QJM. 2013;106(9):795-802.

40. Thacker EL, McKnight B, Psaty BM, et al. Atrial fibrillation and 
cognitive decline: a longitudinal cohort study. Neurology. 
2013;81(2):119-125.

41. Alosco ML, Spitznagel MB, Sweet LH, Josephson R, Hughes J, 
Gunstad J. Atrial fibrillation exacerbates cognitive dysfunction 
and cerebral perfusion in heart failure. Pacing Clin Electro-
physiol. 2015;38(2):178-186.

42. Chaudhry SI, McAvay G, Ning Y, Allore HG, Newman AB, Gill 
TM. Risk factors for onset of disability among older persons 
newly diagnosed with heart failure: the Cardiovascular Health 
Study. J Card Fail. 2011;17(9):764-770.

43. Pulignano G, Del Sindaco D, Tinti MD, et al; IMAGE-HF Study 
Investigators. Atrial fibrillation, cognitive impairment, frailty 
and disability in older heart failure patients. J Cardiovasc Med 
(Hagerstown). 2016;17(8):616-623.

44. Annweiler C, Ferland G, Barberger-Gateau P, Brangier A,  
Rolland Y, Beauchet O. Vitamin K antagonists and cognitive im-
pairment: results from a cross-sectional pilot study among geri-
atric patients. J Gerontol A Biol Sci Med Sci. 2015;70(1):97-101.

45. Skov J, Bladbjerg E-M, Sidelmann J, Vamosi M, Jespersen J. Plen-
ty of pills: polypharmacy prevails in patients of a Danish antico-
agulant clinic. Eur J Clin Pharmacol. 2011;67(11):1169-1174.

46. Piccini JP, Hellkamp AS, Mahaffey KW, et al. Polypharmacy 
and the efficacy and safety of rivaroxaban versus warfarin in 
the prevention of stroke: results from the Rocket AF trial [Ab-
stract]. Circulation. 2014;130(Issue Suppl 2): Abstract A15686.

47. Wu J-R, Moser DK, Lennie TA, Burkhart PV. Medication adher-
ence in patients who have heart failure: a review of the litera-
ture. Nurs Clin North Am. 2008;43(1):133-153, vii-viii.

48. Mastromarino V, Casenghi M, Testa M, et al. Polypharmacy in 
heart failure patients. Curr Heart Fail Rep. 2014;11(2):212-219.

49. Hart RG, Pearce LA, Asinger RW, Herzog CA. Warfarin in atrial 
fibrillation patients with moderate chronic kidney disease. Clin 
J Am Soc Nephrol. 2011;6(11):2599-2604.

50. Limdi NA, Beasley TM, Baird MF, et al. Kidney function influ-
ences warfarin responsiveness and hemorrhagic complica-
tions. J Am Soc Nephrol. 2009;20(4):912-921.

51. Chatrou MLL, Winckers K, Hackeng TM, Reutelingsperger CP, 
Schurgers LJ. Vascular calcification: the price to pay for anti-
coagulation therapy with vitamin K-antagonists. Blood Rev. 
2012;26(4):155-166.



Pulignano et al  e49

© 2016 The Authors. Published by Wichtig Publishing

52. Böhm M, Ezekowitz MD, Connolly SJ, et al. Changes in renal 
function in patients with atrial fibrillation: an analysis from the 
RE-LY Trial. J Am Coll Cardiol. 2015;65(23):2481-2493.

53. Stangier J, Rathgen K, Stähle H, Mazur D. Influence of renal im-
pairment on the pharmacokinetics and pharmacodynamics of 
oral dabigatran etexilate: an open-label, parallel-group, single-
centre study. Clin Pharmacokinet. 2010;49(4):259-268.

54. Blech S, Ebner T, Ludwig-Schwellinger E, Stangier J, Roth W. 
The metabolism and disposition of the oral direct thrombin 
inhibitor, dabigatran, in humans. Drug Metab Dispos. 2008; 
36(2):386-399.

55. Frost C, Wang J, Nepal S, et al. Apixaban, an oral, direct factor 
Xa inhibitor: single dose safety, pharmacokinetics, pharmaco-
dynamics and food effect in healthy subjects. Br J Clin Pharma-
col. 2013;75(2):476-487.

56. Weitz JI, Connolly SJ, Patel I, et al. Randomised, parallel-group, 
multicentre, multinational phase 2 study comparing edoxa-
ban, an oral factor Xa inhibitor, with warfarin for stroke pre-
vention in patients with atrial fibrillation. Thromb Haemost. 
2010;104(3):633-641.

57. Weinz C, Schwarz T, Kubitza D, Mueck W, Lang D. Metabo-
lism and excretion of rivaroxaban, an oral, direct factor Xa 
inhibitor, in rats, dogs, and humans. Drug Metab Dispos. 
2009;37(5):1056-1064.

58. Brancaccio D, Neri L, Bellocchio F, et al. Atrial fibrillation in di-
alysis patients: time to abandon warfarin? Int J Artif Organs. 
2016;39(3):99-105.

59. Song X, Sander SD, Varker H, Amin A. Patterns and predic-
tors of use of warfarin and other common long-term medica-
tions in patients with atrial fibrillation. Am J Cardiovasc Drugs. 
2012;12(4):245-253.

60. Perera V, Bajorek BV, Matthews S, Hilmer SN. The impact of 
frailty on the utilisation of antithrombotic therapy in older 
patients with atrial fibrillation. Age Ageing. 2009;38(2): 
156-162.

61. Flaker GC, Pogue J, Yusuf S, et al; Atrial Fibrillation Clopidogrel 
Trial With Irbesartan for Prevention of Vascular Events (AC-
TIVE) Investigators. Cognitive function and anticoagulation 
control in patients with atrial fibrillation. Circ Cardiovasc Qual 
Outcomes. 2010;3(3):277-283.


