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Key Points
• Atrial fibrillation is the commonest arrhythmia encountered in clinical 

practice, the prevalence of which increases with aging.
• AF is the leading cause of cardiovascular morbidity and mortality among 

geriatric population and is the most common etiology for cardiogenic 
thromboembolism.

• Management strategies in AF focus on prevention of thromboembolism 
and management of symptoms related to tachycardia.

• Oral anticoagulation with warfarin and more recently non-vitamin K-dependent 
compounds is highly effective in preventing thromboembolism related to AF.

• Rate control and rhythm control are the two major approaches for manag-
ing atrial fibrillation.

• Rhythm control is preferred in symptomatic paroxysmal AF especially in 
young patients. Catheter ablation is evolving as a promising strategy for 
rhythm control in this subset over antiarrhythmic therapy which is limited 
by efficacy and toxicity of these drugs.

• Prevalence of atrial fibrillation increases with aging.
• Majority of AF in developed countries are from non-valvular heart disease.
• AF causes significant morbidity and mortality, the major complication 

being strokes.
• Older people have much to gain from oral anticoagulation, which is under-

utilized in this age group, even though treatment has to be individualized.
• Rate control is acceptable in more persistent and less symptomatic patients. 

Stricter rate control over a more lenient approach is preferred in those with 
symptoms and ventricular dysfunction where as both approaches yield 
similar long-term results in rest of the patient population.
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Case Study
Mr. John Smith is an 85-year-old gentleman, presenting with worsening short-
ness of breath and effort intolerance of 2 weeks duration. He also noticed increas-
ing bilateral ankle swelling and weight gain of the same duration. While trying 
to get up and walk around with the use of a walker, he notices heart racing and 
feels dizzy and lightheaded. He is known to have hypertension for more than 
20 years for which he takes medications. His other medical issues are diabetes, 
which is well controlled with medications, history of two heart attacks in the 
past, and diagnosed stroke which recovered completely in 48 h. He is also known 
to have prostatic enlargement and chronic kidney failure (creatinine 150 μmol/L), 
which has been stable. His wife noticed a gradual decline in his cognitive func-
tions over the last year.

His medications included atenolol, aspirin, ramipril, metformin, tamsulosin, 
nitrates, and multivitamin supplements.

In the ER, he was mildly tachypneic, and saturations are 90% at room air. His 
pulse rate was 130 beats a minute, and blood pressure measured 180/100 mmHg. 
Jugular veins were distended, and mean JVP measured 12 cm from sternal angle. 
Cardiovascular system examination revealed cardiac enlargement with a murmur 
of mild-to-moderate aortic stenosis. There were fine rales over the lung bases 
suggestive of heart failure.

His ECG revealed rapid atrial fibrillation at a rate of 120 bpm, features of left 
ventricular hypertrophy, and possible old inferior wall MI. Blood biochemistry 
revealed marginally elevated troponins, normal electrolytes, creatinine of 
200 mmol with a calculated GFR of 40, normal total and differential leucocyte 
counts, and normal liver function tests and TSH.

An echocardiogram performed demonstrated left ventricular hypertrophy, 
mild dilatation of the ventricles, global left ventricular function of 40%, severely 
dilated atria, and sclerosed aortic valve with moderate transvalvular gradient. 
There was mild mitral regurgitation also.

How should we manage Mr. Smith and optimize his medical treatment? What 
should be the long-term plan for Mr. Smith?

Clinical presentation of Mr. Smith is suggestive of rapid atrial fibrillation and 
features of left ventricular failure.

15.1  Epidemiology of Atrial Fibrillation

Atrial fibrillation (AF) is the commonest sustained cardiac arrhythmia encountered 
in clinical practice. The prevalence of AF increases with age, and approximately the 
prevalence is 20% among those over 85 years of age [1]. After the age of 50 years, 
the prevalence of AF doubles every decade, and two-thirds of all the cases of AF are 
above the age of 75 years [2].

The global burden of AF is on the rise as a result of aging population, increasing 
prevalence of other cardiovascular risk factors like hypertension, coronary artery 
disease, heart failure, etc. In developed countries, majority of AF cases are non- 
valvular because of the abovementioned factors [3].
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15.2  Clinical Manifestations of Atrial Fibrillation in Elderly

The most common symptoms of AF are palpitations, heart failure symptoms, chest 
pain, and syncope and presyncope in elderly population. Because of the declining 
compliance of the ventricles with aging and associated hypertension, loss of atrial 
contribution to ventricular filling coupled with short and irregular diastolic intervals 
result in increase in ventricular filling pressures and pulmonary congestion. A major 
complication of AF is stroke in elderly population, and this also could be the initial 
manifestation. Polyuria because of increased atrial natriuretic hormone release is 
another symptom of atrial fibrillation [4]. Prolonged periods of tachycardia can lead 
to heart failure secondary to tachycardiomyopathy and systolic heart failure [5]. 
There is an increasing prevalence of AF with worsening heart failure symptoms. 
The prevalence is less than 10% in NYHA class 1 and up to 50% in NYHA class 4 
patients [5]. In patients with permanent AF, symptoms may be absent in up to 40% 
cases [6], and stroke could be the first manifestation. Asymptomatic cases are more 
common in males.

15.3  Prognosis of AF in Elderly

AF contributes to significant morbidity and mortality in geriatric population. It is a 
major reason for poor quality of life, cognitive decline, heart failure, hospitaliza-
tions, stroke, and systemic embolism. Mortality rates are also increased by 1.5–1.9 
times in AF patients across a wide range of age, both in men and women [7–11].

AF has been implicated in cognitive decline and dementia. The proposed mecha-
nisms involved are cerebral microvascular occlusions from recurrent microembo-
lism mostly related to subtherapeutic anticoagulation, micro-hemorrhages, (factors 
directly influenced by the time in therapeutic INR range), irregular heart rate result-
ing in cerebral hypoperfusion, and a pro-inflammatory state induced by AF. Shared 
genetic factors are also implicated in predisposing AF patients for dementia [12].

Heart failure bears a complex relationship with atrial fibrillation. AF is a major 
risk factor for development of heart failure and can establish a vicious cycle between 
the two conditions. The prevalence of AF increases with increasing severity of heart 
failure. AF can worsen the heart failure by tachycardia, impaired ventricular filling 
and resultant diastolic dysfunction and pulmonary congestion, and also by inducing 
systolic dysfunction (tachycardiomyopathy) [5, 8, 13].

One of the most devastating and common complications of AF is thromboembo-
lism especially to the brain. AF increases the risk of stroke up to fivefold. The stroke 
risk increases with age and is up to 23.5% between 80 and 89 years and 35% for the 
ages over 90 [13, 14].

When compared with those in sinus rhythm, there is a 50–90% increase in mor-
tality among patients in AF irrespective of their age. The annual mortality in AF is 
5–8% and half of the same is due to cardiovascular causes [11, 14].

Mortality rates are higher among women, although when adjusted for age, men 
had a higher mortality. Annual mortality rates are almost twice even in asymptom-
atic patients (9.4% vs. 4.2%) [6].
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Hospitalization rates also increase with age. Among patients between 65 to 
69 years, hospitalization rate was 511 per 100,000 population where as it was 1367 
per 100,000 population per year among those over 85 years [15].

The economic impact of AF poses a significant challenge for healthcare sys-
tems. The annual cost of AF is about 6–26 billion dollars, mainly due to hospital-
izations [16].

15.4  Management Approaches

Approaches to manage AF target on the following issues:

 1. Prevention of thromboembolism.
 2. Improvement of symptoms.
 3. Improvement of quality of life.

The treatment strategies include anticoagulation, rate, or rhythm control of atrial 
fibrillation. These goals can be achieved either by pharmacological or non- 
pharmacological approaches.

15.5  Prevention of Thromboembolism

The use of anticoagulants is indicated in patients who have high risk for thrombo-
embolism [8, 9]. Warfarin therapy has been demonstrated to reduce the stroke risk 
by 64% [17]. In spite of this fact, oral anticoagulant therapy is significantly under-
used in elderly population. Risk of bleeding, which is seen in 1–13% per year in 
patients on anticoagulants partly, explains this underuse [14].

There are different scoring systems to assess the risk of stroke as well as 
bleeding which assist the clinician to select patients to initiate anticoagulation. 
Current guidelines recommend anticoagulation for patients with a CHA2DS2-
VASc score of more than two unless contraindicated [9, 10]. Scoring systems 
are available for calculation of bleeding risk including HAS-BLED (hyperten-
sion, abnormal liver/renal functions, stroke, bleeding history or predisposition, 
labile INR, elderly (9 > 65 years), drugs/alcohol use concomitantly). This score 
is a better discriminator of bleeding risk compared to other scoring systems and 
if the score is >3, would indicate a higher risk of bleeding. Closer monitoring 
and risk/benefit analysis is recommended in such cases (Tables 15.1, 15.2, 15.3 
15.4 and 15.5).
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Table 15.3 HAS-BLED scoring system

HAS-BLED score: determination of patient’s risk of bleeding

Hypertension
SBP>160 mm Hg

Abnormal 
renal/liver 
function Stroke

Bleeding 
history Labile INR

Elderly 
Age

Drugs/
Alcohol

Maximum 
score

1 1 or 2 1 1 1 1 1 or 2 9

Renal: ESRD or Cr > 200 μmol/L, Liver: cirrhosis or bilirubin > 2× upper normal limit (ULN), with 
AST/ALT>3× ULN
Labile INR: Time in therapeutic range <60% or frequent unstable INRs
Drugs: Antiplatelet/NSAIDs
Score ≥2 indicates high risk and warrants caution/regular evaluation of anti thrombotic therapy

CHAD2-VASC2 risk criteria Points

Congestive heart failure/ LV dysfunction 1

Hypertension 1

Age >75 years 2

Diabetes mellitus 1

Prior stroke, TIA, thromboembolism 2

Peripheral vascular disease or coronary 
artery disease

1

Age 65–74 years 1

Sex category (i.e. female sex) 1

Table 15.1 CHADS2-VASC2 
scoring system and calculated stroke 
risk

Score
Adjusted stroke rate (% per year) 
based on CHADS2-VASC2 score

0 0

1 1.3

2 2.2

3 3.2

4 4.0

5 6.7

6 9.8

7 9.6

8 9.7

9 15.2

Refs. [9, 10]

Table 15.2 Adjusted stroke risk 
according to CHADS2-VASC2 
scores
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15.6  Selection of Oral Anticoagulant Medication

Vitamin K antagonists especially warfarin was the only oral anticoagulant agent 
available since the 1950s till recently. With the introduction of direct thrombin 
inhibitors and factor Xa inhibitors, the options are now open to more convenient and 
flexible anticoagulation regimens. The most studied non-vitamin K-dependent anti-
coagulants (NOACs) are dabigatran, rivaroxaban, apixaban, and edoxaban.

Warfarin has been used effectively in elderly patients for many decades. However, 
the major difficulties in managing warfarin in elderly patients are its interaction 
with food, drugs, alcohol, liver function, age-related variations, and genetic varia-
tions. Periodic monitoring of international normalized ratio (INR) and frequent dos-
age adjustments are required to ensure protection from thromboembolism and 
prevention of bleeding complications in patients treated with warfarin. The clinical 

Table 15.5 Summarizing pharmacological characteristics and dosages of oral anticoagulants

Drug 
characteristics Warfarin Dabigatran Rivaroxaban Apixaban

Mechanism of 
action

Vitamin K 
antagonism

Direct thrombin 
(factor II) 
inhibition

Direct factor 
Xa inhibition

Direct factor 
Xa inhibition

Plasma protein 
binding %

96 35 >90 87

Time to peak 
levels (h)

1 3 2–4 1–3

Half-life (h) 36–42 12–17 5–12 9–15

Excretion Hepatic/renal and 
fecal

80% renal 33% renal, 
66% liver

25% renal, 
75% fecal

Dosage Initiation with 5 mg 
or less, dosage 
adjusted to 
maintain INR 2–3

150 mg BID
110 mg BID in 
patients 
>80 years or 
those with high 
risk of bleeding
75 mg BID 
for those with 
low Cr Cl 
(15–30 ml/min)

20 mg daily
15 mg daily 
for Cr Cl 
(15–49)

5 mg BID
2.5 mg BID for 
patients with 
impaired renal 
function, 
>80 years or 
<60 kg body 
weight

Score Risk of major bleeding (%/year)

0–1 1

2 1.9

3 3.7

4 8.7

5 12.5

Ref. [11]

Table 15.4 Incidence of major bleeding 
with HAS-BLED scores
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benefits and risks of anticoagulation therapy with warfarin are directly related to the 
proportion of time that INR values are between 2 and 3, which is designated as time 
in therapeutic range (TTR) 21. It has been shown that TTR on warfarin is subopti-
mal, only 59% in ORBIT-AF study analyzing 5210 patients [18].

Another obstacle encountered in warfarin-based anticoagulation is compliance 
and discontinuation rates. Discontinuation of warfarin therapy has been alarmingly 
high 25–50% [19, 20].

The use of NOACs circumvents some of these inconveniences of warfarin. 
NOACs are in clinical use since 2008 and offer similar or better efficacy, safety, 
convenience, and freedom from frequent laboratory monitoring. There is no age- 
related dose adjustment for NOACs. Dose adjustments are required for patients 
with renal dysfunction. NOACs are not recommended for patients with end-stage 
renal disease on hemodialysis and in patients with mechanical heart valves [9, 10, 
21, 22].

When selecting a specific anticoagulant, patient preference, renal function, and 
cost should be considered.

15.7  Rate and Rhythm Control

Five major prospective randomized trials (PAF2, STAF, PIAF, RACE, and AFFIRM) 
compared rate control strategy with that of rhythm control, and all of these trials 
have had similar results [23–27]. Most of the subjects enrolled in the trials were 
elderly as a reflection of the epidemiology of AF. These studies have shown no 
advantage of rhythm control strategy over that of rate control. A prespecified sub-
group analysis of AFFIRM [27] revealed that rhythm control strategy was associ-
ated with higher mortality than rate control. There were no significant differences in 
functional capacity or cognitive status with either management strategies [28, 29]. 
Rhythm control strategy is more costly and consumed more resources compared to 
rate control strategy [30].

In septuagenarians, rate control when compared with rhythm control was associ-
ated with lower mortality and hospitalizations [31]. Based on the evidence, rate 
control is the preferred mode of management on AF in elderly. However rhythm 
control may be appropriate in certain circumstances such as highly symptomatic 
patients despite rate control, exercise intolerance, and personal preference.

15.8  Strategies Used for Rhythm Control in AF

The three major approaches for rhythm control in atrial fibrillation are antiarrhyth-
mic drugs, cardioversion which could be chemical or electric, and catheter 
ablation.

Cardioversion can be safely performed without anticoagulation if the duration of 
AF is less than 48 h and if there is no risk of stroke. If the duration of AF is more 
than 48 h, anticoagulation with warfarin (to maintain INR between 2 and 3) or 
NOACs should be done for at least 3 weeks prior to and 4 weeks after cardioversion. 
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Transesophageal echocardiogram (TEE) can be used to rule out the presence of left 
atrial/LA appendage thrombus to perform cardioversion acutely if duration of AF of 
more than 48 h and waiting for 3 weeks on anticoagulation is deemed inappropriate 
[32]. Cardioversion can be achieved by direct current shock or with the use of anti-
arrhythmic drugs. Among drugs, flecainide, propafenone, dofetilide, or intravenous 
ibutilide are considered class 1 of recommendation and amiodarone class II a rec-
ommendation for cardioversion of AF.

The decision about continuation of long-term anticoagulation depends on the 
stroke risk assessed by CHA2DS2-VASC score. AAD is moderately effective in 
maintaining sinus rhythm in long term after cardioversion; however, the long-
term risk benefit of these drugs remains unclear. Among the antiarrhythmic 
drugs, amiodarone is found to be most effective for maintenance of sinus rhythm 
with less mortality risk than class 1 drugs, and the choice of AAD depends also 
on comorbidities of the patient and the presence of underlying structural heart 
disease [33]. Class 1 drugs should be used with extreme caution in patients with 
structural heart disease because of the risk of pro-arrhythmia. Regular monitor-
ing of QT interval is recommended in patients on class 3 drugs like sotalol or 
amiodarone.

15.9  Control of Ventricular Rate

Most of the symptoms in AF is related to tachycardia, and rate control is an attrac-
tive and cost-effective strategy in improving the quality of life of AF patients. Rate 
control can be achieved by AV nodal blocking medications or by AV node ablation 
and implantation of permanent pacemaker. The common drugs used for ventricular 
rate control are (1) beta-adrenergic blockers, (2) non-dihydropyridine calcium chan-
nel blockers, and (3) digitalis. Both beta-blockers and calcium channel blockers are 
equally effective in rate control in atrial fibrillation. Digoxin is a lesser preferred 
drug as a first-line rate control medications except in-patient with systolic heart 
failure. The mechanism of action of digoxin is by enhancement of vagal tone on AV 
node and useful for rate control at rest. Because of the vagal withdrawal associated 
with exertion, digoxin is not a very useful drug for exercise related tachycardia, 
which is fairly common in atrial fibrillation. A narrow therapeutic window, interac-
tion with other cardiac drugs and warfarin, and propensity for toxicity with declin-
ing renal function on elderly make digoxin a less favorable drug in management of 
atrial fibrillation.

Another important consideration is about the target heart rates while attempting 
rate control. A more lenient rate control (resting heart rate < 110 bpm) is found non- 
inferior to more strict rate control of resting heart rate < 80 bpm and heart rate < 110 
with exercise in a randomized controlled trial of permanent AF in patients [34]. 
Another study compared three strategies of rate control and found no difference in 
clinical outcomes [35].
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Guidelines recommend a stricter rate control of resting heart rate < 80 bpm in 
symptomatic cases (class IIa). For asymptomatic patients with preserved LV func-
tion, a more lenient rate control (<110 bpm) is reasonable (class IIb) to prevent 
tachycardiomyopathy.

15.10  Non-pharmacological Approaches in Management 
of AF

Non-pharmacological approaches in AF include catheter ablation, surgical ablation, 
and left atrial appendage occlusion.

15.11  Role of Catheter Ablation of AF in Elderly Population

Catheter ablation (pulmonary vein isolation) is a class 1 indication for drug refrac-
tory (to at least one class1 or class 3 antiarrhythmic drug) paroxysmal AF. Results 
of catheter ablation in octogenarian patients are comparable to younger patients, 
and complication rates were not greater [36]. Age over 65 is found to be a factor for 
progression of AF in spite of initial success [37]. In patients over 75 years undergo-
ing AF ablation and those maintaining sinus rhythm, mortality and stroke rates are 
lower than those in AF (failed ablations or non-ablated cases) [38].

Surgical MAZE procedure is recommended for patients undergoing cardiac sur-
gery for other reasons (class IIa), and results are comparable in elderly patients [39].

Left atrial appendage occlusion or excision is a non-pharmacologic therapy for 
stroke prevention in non-valvular AF patients who are at high risk for bleeding with 
anticoagulation. It is a class IIb indication in patients undergoing cardiac surgery 
[40]. Percutaneous LAA closure devices are also used in this patient subgroup. 
Percutaneous LAA occlusion using Watchman™ device has been approved for 
patients who are at high risk for stroke and bleeding.

A meta-analysis of two randomized trials of LAA occlusion has shown improved 
rates of hemorrhagic stroke, cardiovascular/unexplained death, and bleeding com-
pared to warfarin [41].

Currently the US clinical guidelines for management of AF does not include 
recommendations for the use of LAA closure devices for stroke prevention because 
only one device (Watchman™ from Boston Scientific) has been approved by the 
USFDA. Currently Watchman™ is the only device, which has undergone testing 
against warfarin therapy, which is considered as the gold standard for anticoagula-
tion. The focused update by the European Society of Cardiology (ESC) in 2012 for 
the management of AF provides a relatively weak recommendation for LAA clo-
sure/occlusion/excision with percutaneous technologies. The procedure is recom-
mended in patients at high risk for stroke unable to take long-term anticoagulation 
(class IIb recommendation, level of evidence B) [9] (Fig. 15.1).
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 Conclusions

Atrial fibrillation is the commonest sustained arrhythmia in clinical practice, and 
the incidence and prevalence increases with age. AF is associated with signifi-
cant morbidity and mortality and has huge impact on healthcare system. 
Management of AF should include stroke prevention by the use of anticoagula-
tion and control of ventricular rates either by rate control or rhythm control strat-
egies to improve symptoms and quality of life. The decision of rate or rhythm 
control should be individualized as there are no significant differences in hard 
clinical outcomes between these approaches. Advent of NOACS, improvement 
is catheter-based technologies for ablative treatments, and strategies for LAA 
occlusion/exclusion for stroke prevention are some of the advances made in the 
field of management of atrial fibrillation. Ongoing research and randomized tri-
als will help in refining the pharmacotherapy as well as interventional manage-
ment of atrial fibrillation.

Case Continued
Mr. Smith’s case provides an opportunity to review the management options in a 
case of AF and heart failure. Being hemodynamically unstable, he needs cardio-
version, which is best achieved by DC shock. Since the duration of AF is not 
clear and the stroke risk being very high, ideal strategy is to perform a TEE and 
cardioversion after exclusion of an LAA thrombus. Long-term anticoagulation is 
required, and choice of medication is either warfarin or apixaban in view of 
lower GFR. Mr. Smith’s LV function is 40%, which could be primary cardiomy-
opathy or tachycardiomyopathy. A repeat echocardiogram after restoration of 
sinus rhythm would aid in making the distinction. Both rate control and rhythm 
control can be attempted in this case to prevent tachycardiomyopathy. In view of 
LVH and LV dysfunction, the only useful antiarrhythmic drug is amiodarone in 
this case. Amiodarone intolerance and recurrence of symptomatic AF are indica-
tion of non-pharmacologic approaches for rate or rhythm control by catheter 
ablation. AV node ablation and pacemaker implantation or pulmonary vein /LA 
ablation for rhythm control are strategies for rate control and rhythm control, 
respectively. A decision for long-term management should be made based on a 
consensus between the patient and the physician.

Mr. Smith underwent a TEE, which was followed by electrical cardioversion. 
He was loaded with amiodarone with a dose of 10 g over 3 weeks and a mainte-
nance dose of 200 mg. Anticoagulation was initiated with apixaban 2.5 mg 
BID. In view of his LV dysfunction, beta blockade with bisoprolol and ACE 
inhibition with small dose of ramipril were started with continued monitoring of 
renal functions. A long-term plan for AV nodal ablation with permanent pace-
maker implantation was discussed in case if he becomes drug refractory or devel-
ops side effects from medications. Six monthly liver function and thyroid 
function assessments, yearly chest X rays, and ophthalmic examinations were 
planned as a part of his follow-up as he is on amiodarone.
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