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10Atrial Fibrillation and Heart Failure

Tara U. Mudd

10.1  Introduction

In clinical practice, atrial fibrillation (AF) is the most common cardiac arrhythmia. 
By 2030, it is anticipated that the incidence and prevalence of AF will more than 
double, to 2.6 million and 12.1 million respectively [1]. Atrial fibrillation is a car-
diac dysrhythmia that is characterized by abnormal electrical signals originating in 
the atria that fire rapidly with uncoordinated atrial activation and consequently, inef-
fective atrial contraction as no one single signal can depolarize the atria completely. 
As a result of the uncoordinated atrial activation, the ensuing ventricular response is 
characteristically irregularly irregular.

Atrial fibrillation and heart failure (HF) often occur in conjunction. The presence 
of one increases the likelihood of the other and each can be caused by the existence 
of the other [2]. This is the case in both heart failure with preserved ejection fraction 
(HFpEF) as well as reduced ejection fraction (HFrEF). Data from the original 
Framingham Heart Study examined over 10,000 individuals with new onset AF or 
HF between 1980 and 2012, and among 1737 individuals with new AF, 37% had HF 
[3]. Patients face greater mortality risk in the presence of both AF and HF compared 
with neither condition, particularly among those with HFrEF [3].

Atrial fibrillation is classified as paroxysmal, persistent (including early and long-
standing persistent), or permanent. Paroxysmal AF includes those episodes that termi-
nate spontaneously within 7 days. If AF is present for more than 7 days, it is termed 
persistent. Early persistent AF encompasses those episodes that last for more than 7 
days but less than 3 months in duration. Longstanding persistent AF is continuous AF 
of more than 12 months. Finally, permanent AF is AF for which a decision has been 
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made by the patient and their provider not to pursue restoration of sinus rhythm by any 
means. “Chronic” AF is no longer used, as the disease state of AF itself is chronic.

The symptoms associated with atrial fibrillation can vary significantly from 
patient to patient. Many often report palpitations or the sensation of heart racing. 
Chest discomfort/pressure, dyspnea, edema, dizziness, lightheadedness, syncope, 
fatigue, and exertional intolerance are also common complaints. Many of these 
symptoms may also overlap with those related to their heart failure and it can often 
be difficult to determine if one or both of their comorbidities are responsible for 
their complaints.

10.2  Atrial Fibrillation-Induced Heart Failure

There are multiple ways in which AF can cause or worsen HF. Patients who have AF 
often have heart rates that are either too fast or too slow. Tachycardia and bradycar-
dia, or other abrupt changes in the heart rate and rhythm, can potentially decrease 
cardiac output. Those who have persistent tachycardia related to their AF may 
develop tachycardia-induced cardiomyopathy [2]. Chronically elevated rates may 
produce significant structural changes in the heart including dilation of the left ven-
tricle, marked reduction in left ventricular ejection fraction (LVEF), elevated filling 
pressures, and increased systemic vascular resistance [4, 5]. In most cases, LVEF 
returns to baseline once the tachycardia is controlled although in some cases LVEF 
may not return to baseline. In those who have preexisting cardiomyopathy, persis-
tently elevated heart rates may cause further worsening of their cardiac function. 
The diagnosis of tachycardia-induced cardiomyopathy is typically made following 
the initiation of rate lowering therapy or restoration of normal sinus rhythm and 
then reevaluating the patient’s cardiac function [6]. It is also important to exclude 
other potential causes of cardiomyopathy such as ischemic heart disease.

As noted above, patients with AF have loss of atrial systole, also called atrial 
“kick.” Atrial systole promotes optimal ventricular filling. In the setting of diastolic 
heart failure, peak left ventricular filling occurs in late diastole and is more sensitive 
to the loss of effective atrial contraction. Finally, activation of neurohormonal vaso-
constrictors, including angiotensin II and norepinephrine, can contribute to adverse 
hemodynamic changes. Some studies suggest angiotensin II is involved in the elec-
trical and structural remodeling of the atrial myocardium [7, 8]. Structural remodel-
ing of the atria includes fibrosis that perpetuates the development and maintenance 
of AF. Further, the presence of AF results in remodeling of the atrium over time, 
explaining the well-established concept that AF begets AF. The longer a patient has 
been in continuous AF, the less likely it is to terminate spontaneously and the harder 
it is to restore and maintain normal sinus rhythm [9].
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10.3  Heart Failure Induced Atrial Fibrillation

The fibrillatory conduction throughout the atria is the result of various foci in the 
heart firing rapidly. The most common site of the rapid atrial firing that triggers AF 
is in the pulmonary veins (PV). When the atrium is stretched, as may be the case in 
those who present with volume overload and increased left atrial pressure, the likeli-
hood of rapid firing from the PVs increases due to the stretch of sensitive ion chan-
nels [10]. Once AF has been induced, the patient will be more prone to have recurrent 
AF in the future, even in the absence of volume overload due to the electrical and 
structural remodeling of the atria as discussed above. Thus, the cyclical relationship 
between AF and HF begins [9].

10.4  Other Causes of Atrial Fibrillation

Aside from HF, there are other potential causes for AF. Non-modifiable risk factors 
include genetics, age, and sex. Several mutations have been identified that are 
responsible for familial AF, and those with a first degree relative with a history of 
AF have a 40% increased risk of developing it themselves [11].

A community-based cohort study in Olmstead County, Minnesota, found that the 
age-adjusted incidence of AF per 1000 person-years increased significantly between 
1980 and 2000 from 4.4 to 5.4 in men and from 2.4 to 2.8 in women [12]. Screening 
for thyroid disease is also important in the patient with AF, particularly hyperthy-
roidism. Modifiable risk factors for AF include obesity, decreased physical activity, 
smoking, diabetes, sleep apnea, alcohol consumption, and hypertension [13]. Many 
of these are also independent risk factors for the development of HF [13].

Other cardiac abnormalities associated with AF include ischemic heart disease, 
mitral valve disease, hypertrophic cardiomyopathy, and dilated cardiomyopathy. 
Less often, you will find restrictive cardiomyopathies such as amyloidosis or con-
strictive pericarditis. Special attention should be paid to those with mitral valve 
disease. A stenotic or regurgitant mitral valve can cause left atrial enlargement and 
structural changes that perpetuate AF. The more severe the valvular insufficiency 
becomes, the more likely the patient will develop persistent and refractory AF [14].

10.5  Special Considerations

Patients with AF have a fivefold increase in stroke risk compared with those without 
AF, and special consideration must be given to these patients to prevent thromboem-
bolic complications [15, 16]. Of those strokes that result from AF, 90% of them are 
due to a thrombus originating in the left atrial appendage. The use of the CHA2DS2- 
VASc score can assist in estimating thromboembolic risk in patients with AF to 
determine who would benefit from anticoagulant therapy [15, 16] (Fig. 10.1).
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The 2009 Birmingham Schema Expressed 
as a Point-Based Scoring System, With the Acronym 

CHA2DS2-VASc

Risk Factor

Congestive heart failure/LV dysfunction

Diabetes mellitus 

Stroke/TIA/TE

Vascular disease (prior myocardial infarction, peripheral artery 
disease, or aortic plaque) 

Age 65-74y

Sex Category (ie female gender)

TE = thromboembolism. 

1

1

1

1

1

1

2

2

LV = left ventricular;

Hypertension

Age ≥ 75y

Score

Fig. 10.1 CHA2DS2-VASc scoring system (Reprinted from Chest, 137(2), Lip G et al., Refining 
clinical risk stratification for predicting stroke and thromboembolism in atrial fibrillation using a 
novel risk factor-based approach, 263–272, 2010, with permission from Elsevier [16])

In adults with AF, thromboembolic risk is higher in females than in males, but 
female sex is associated with increased risk primarily in those with at least two non- 
sex risk factors [17, 18]:

• For CHA2DS2-VASc ≥ 2 in males or ≥3 in females (two or more non-sex risk 
factors), the benefit of oral anticoagulation (OAC) outweighs bleeding risk [15, 
16, 19].

• For CHA2DS2-VASc 1 in males or 2 in females, the risk of thromboembolism 
varies depending on the non-sex risk factor. Age of 65–74 has the greatest effect 
on risk and use of OAC is recommended [15–17].

• For CHA2DS2-VASc score of 0 in males or 1 in females, the thromboembolic risk 
is low and OAC is not recommended [15–17].

In selecting anticoagulation, novel oral anticoagulants (NOACs: dabigatran, 
rivaroxaban, apixaban, and edoxaban) are recommended over warfarin in NOAC- 
eligible patients with AF (except with moderate-to-severe mitral stenosis or a 
mechanical heart valve) [20].

It is also imperative to consider individual bleeding risk when making the deci-
sion to initiate anticoagulation. The HAS-BLED score was developed to estimate 
the 1-year risk for major bleeding (intracranial, hospitalization, hemoglobin 
decrease >2 g/L, and/or transfusion) [21, 22]. Patients with AF are divided into 3 
risk stratifications. A score of 0 indicates low risk, 1–2 indicates moderate risk, and 
≥3 indicates high risk [21, 22] (Fig. 10.2). Evaluating both the bleeding risk and the 
stroke risk is important to maximize appropriate anticoagulant therapy yet minimize 
adverse events resulting in net clinical benefit for the patient [21].
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Clinical Characteristics Composing the
HAS-BLED Bleeding Risk Score

Letter Clinical Characteristica

HypertensionH
A

S

B

L

E

D

1
1or 2

1

1

1

1

1 or 2

Abnormal renal and liver function 
    (1 point each) 
Stroke

Bleeding 

Labile INRs

Elderly

Drugs or alcohol (1 point each) 

HAS-BLED = Hypertension, Abnormal renal/liver function, Stroke,
Bleeding history or predisposition, Labile international normalized
ratio, Elderly(> 65years), Drugs/alcohol concomitantly; INR = inter-
national normalized ratio. 

Points Awarded

Fig. 10.2 HAS-BLED 
bleeding risk score 
(Reprinted from Chest, 
138(5), Pisters R et al., A 
novel user-friendly score 
(HAS-BLED) to assess 
1-year risk of major 
bleeding in patients with 
atrial fibrillation, 
1093–1100, 2010, with 
permission from Elsevier 
[21])

10.6  Treatment of Atrial Fibrillation and Heart Failure

For patients with AF, goals of therapy should include prevention of arterial throm-
boembolism (namely stroke), control of symptoms, and prevention of heart failure 
and/or hemodynamic compromise. Effective treatment and management of patients 
with atrial fibrillation and heart failure often require multidisciplinary collaboration 
between primary care and various subspecialties of cardiology, including but not 
limited to, electrophysiology, general cardiology, and advanced heart failure.

In a patient who presents with acute decompensation, initial strategy must focus 
on achieving euvolemia, preventing stroke/systemic embolism, and controlling the 
heart rate [23]. This may require admission for inpatient treatment depending on the 
severity of the decompensation. If the patient has HFpEF and they present with 
pulmonary congestion or hypotension, rate control can be attempted first with non-
dihydropyridine calcium channel antagonists, including diltiazem or beta blockers. 
In those with HFrEF, digoxin or intravenous amiodarone (in an inpatient setting) 
may be used. Avoid use of beta blockers and nondihydropyridine calcium channel 
blockers until stabilization of the decompensated HF as their negative inotropic 
properties may worsen the clinical condition. In most cases, slowing the ventricular 
response in AF will improve the clinical status of the patient [23]. Cardioversion in 
the setting of acutely decompensated HF is not likely to be successful and should 
only be considered after attempts to rate control and/or decrease pulmonary conges-
tion have failed [24]. Careful attention must also be paid to those patients who have 
not been adequately anticoagulated since these patients have an increased risk of 
embolization following cardioversion [25]. In these situations, a transesophageal 
echocardiogram is used to exclude thrombus in the left atrium/left atrial append-
age [26].

Once the patient has been stabilized, attention can be turned to overall treatment 
goals of AF, specifically, rate versus rhythm control. If rate control is selected, goals 
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of therapy target adequate control of the heart rate while the patient remains in AF 
[27]. For patients who have HFpEF, calcium channel blockers may be more appro-
priate, while beta blockers and/or digoxin should be used in those with HFrEF [27]. 
Oral amiodarone can be used for rate control if other medications are not successful 
or other comorbidities prevent optimal titration as in hypotension [27]. Careful 
monitoring for long-term side effects of chronic amiodarone use is imperative and 
includes baseline, bi-annual, and annual monitoring for pulmonary, hepatic, thy-
roid, and ocular toxicity [28]. The guidelines for amiodarone surveillance include 
the following: (1) 12 lead electrocardiograms (ECG) at baseline and then only if 
symptoms and physical exam dictate, (2) Chest X-ray should be done at baseline 
and every 12 months (chest X-ray every 6 months is not needed if no pulmonary 
symptoms are present), (3) Pulmonary Function Testing with DLCO is needed at 
baseline and then only if abnormal findings are present on the annual chest X-ray or 
the patient is symptomatic, (4) Liver function testing (LFT) and Thyroid Stimulating 
Hormone (TSH) testing should be done at baseline, at 6 months, and every 12 
months while patients are taking oral amiodarone. If the patient has any visual 
impairment an eye exam should be done at baseline and then again if visual changes 
arise [28]. In rhythm control, treatment strategies focus on maintenance of sinus 
rhythm often utilizing various medications, procedures (catheter and surgical 
based), and risk factor modification [29].

10.7  Heart Failure and Rhythm Control

Maintenance of sinus rhythm is preferred to AF for most patients with reduced 
EF. Rhythm control can be achieved with the use of antiarrhythmic drug therapy, 
catheter ablation, or surgical ablation [29]. Long-term maintenance of sinus rhythm 
is significantly influenced by how long the patient has been in AF, the size of the left 
atrium, and the patient’s engagement in risk factor modification. The initial approach 
to rhythm control includes electrical cardioversion and choosing an appropriate 
antiarrhythmic drug [29]. For those with HFrEF, amiodarone, sotalol, or dofetilide 
is recommended [29]. Other antiarrhythmic medications, including propafenone, 
dronedarone, and flecainide, have been associated with poor outcomes in HF 
patients [29].

As in those patients with HFrEF, rhythm control is also preferred to rate control 
for most patients with HFpEF [30]. Those strategies mimic those noted above. 
However, in patients that have preserved ejection fraction, consideration can be 
made to use propafenone or flecainide as antiarrhythmic therapy as long as the 
patient does not have evidence of any ischemic heart disease [29]. In addition, use 
of nondihydropyridine calcium channel blockers may also be used to assist with rate 
control [31]. Digoxin is used more cautiously in HFpEF [31].
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10.7.1  Antiarrhythmic Medications

Dofetilide has a favorable side effect profile and efficacy, but its use is limited due 
to strict guidelines for administration and dose adjustments based on renal function. 
It is typically initiated in a hospital to monitor the QT interval at peak dosing [29]. 
Sotalol also has a favorable side effect profile and can be used in those with mild 
renal dysfunction, but should be avoided in those with EF <30% [29]. In those with 
HF or a structurally abnormal heart, sotalol should also be initiated in an inpatient 
setting [29]. Amiodarone can be started in an outpatient setting and is appropriate to 
use in those with renal failure. It should be noted that amiodarone takes several 
weeks to reach therapeutic benefit and has the potential for significant long-term 
side effects [29]. In patients with more persistent AF, the use of both antiarrhythmic 
therapy and cardioversion is recommended, as medical therapy alone is unlikely to 
restore sinus rhythm [29] (Table 10.1). Due to the potential for significant short- and 
long-term side effects, initiation of antiarrhythmic therapy should be done in close 
consultation with a cardiology provider.

Table 10.1 Antiarrhythmic drugs for atrial fibrillation [29]

Mechanism ECG effects Contraindications
Class 1c
Flecainide Blocks fast inward 

sodium channels
Prolongs 
PR and 
QRS

Ischemic or structural heart disease, 
sinus node dysfunction, 2nd or 3rd 
degree AV block or bundle branch 
disease without a pacemaker

Propafenone Blocks fast inward 
sodium channels, mild 
beta blocker, and L-type 
channel blockade

Prolongs 
PR and 
QRS

Ischemic or structural heart disease, 
sinus node dysfunction, 2nd or 3rd 
degree AV block or bundle branch 
disease without a pacemaker potent 
CYP2D6 inhibitor or inducers

Class III
Sotalol Nonselectively 

antagonizes beta-1 and 
beta-2 adrenergic 
receptors and prolongs 
action potential phase 3

Prolongs 
QT 
intervals

Asthma, CrCl <40 mL/min, LV 
dysfunction; QTc >450 ms; sinus 
bradycardia <50 bpm, 2nd or 3rd 
degree AV block without pacemaker

Dofetilide Prolongs action potential 
phase 3

Prolongs 
QT 
intervals

CrCl <40 mL/min; QTc >440 ms

Multichannel blockers
Amiodarone Inhibits sodium, 

potassium and long- 
lasting calcium channels 
and beta-adrenergic 
receptors

Prolongs 
PR, QRS, 
and QT 
intervals

Avoid in advanced pulmonary 
disease; severe hepatic impairment; 
thyroid dysfunction

Dronedarone Inhibits sodium, 
potassium, and long- 
lasting type calcium 
channels and beta- 
adrenergic receptors

Prolongs 
PR, QRS, 
and QT 
intervals

Permanent atrial fibrillation, recent 
decompensated or advanced heart 
failure, QTc >500 ms; severe 
hepatic impairment
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10.7.2  Catheter Ablation

In patients who continue to have symptomatic recurrent atrial fibrillation, or are 
intolerant of antiarrhythmic therapy, referral to a cardiac electrophysiologist is rec-
ommended for evaluation for catheter ablation (CA) [31]. Patients with heart failure 
have a high recurrence of AF and more frequently require repeat ablation proce-
dures [31]. The catheter ablation versus standard conventional therapy in patients 
with left ventricular dysfunction and atrial fibrillation (CASTLE-AF) trial random-
ized 363 patients to CA or medical therapy. The participants had symptomatic par-
oxysmal or persistent AF, NYHA Class II, III, or IV HF; an LVEF ≤35%; failure or 
unwillingness to take antiarrhythmic therapy; and prior placement of an implantable 
cardioverter defibrillator (ICD). After a median follow-up of nearly 38 months, the 
primary composite end point of death from any cause or hospitalization for worsen-
ing HF occurred in fewer patients in the CA group and fewer patients in the CA 
group died from any cause. The AF burden (time in AF) was monitored using their 
ICD and was significantly lower in those having had CA versus medical ther-
apy [32].

It is important to note that catheter ablation may be used in conjunction with 
antiarrhythmic therapy. The goal of CA in this subset of patients should be to reduce 
AF burden and improve HF-related symptoms which may require multiple treat-
ment modalities [32].

10.8  Heart Failure and Rate Control

If rhythm control cannot be achieved and treatment goals focus on rate manage-
ment, those patients with HFrEF should receive beta blockers as first-line therapy 
[31]. Initial choices of beta blocker can include carvedilol, extended-release meto-
prolol succinate, or bisoprolol [33]. Generally, it is recommended to optimize the 
dose prior to considering a second agent for the treatment of atrial fibrillation. 
Digoxin may also be used but may be less efficacious than beta blockers. Avoid use 
of nondihydropyridine calcium channel blockers such as verapamil or diltiazem. 
The adequacy of rate control in AF should be assessed in a resting state as well as 
typical exertion for the patient [34]. A heart rate goal of ≤80–90 beats/minute at rest 
and ≤110–115 beats during moderate exercise is advised [34].

If rate control with beta blockers and digoxin cannot be achieved, then it may be 
reasonable to consider the use of amiodarone, either alone or in combination with 
other rate lowering medications. Amiodarone should be avoided for chronic rate 
control due to its potential for long-term side effects [34].

Finally, if the above noted strategies fail or are contraindicated for the patient, 
rate control can be achieved with ablation of the atrioventricular node and subse-
quent permanent pacemaker placement [34]. If the LVEF is <45%, strong consider-
ation should be made for cardiac resynchronization therapy with a biventricular or 
His bundle pacing system as opposed to the standard right ventricular pacing sys-
tem [34].
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10.9  Putting It All Together

10.9.1  Case Study

Jean is a 73-year-old female who presents for a routine wellness exam. Her past 
medical history includes hypertension, diastolic heart failure, hypothyroid, obstruc-
tive sleep apnea, and hyperlipidemia. Her current medications include Lisinopril 
10 mg daily, furosemide 20 mg daily as needed for swelling, levothyroxine 75 mcg 
daily, and atorvastatin 10 mg daily. She has a CPAP for treatment of her sleep apnea 
and reports approximately 70% compliance with use. Past surgical history includes 
cholecystectomy 5 years ago. She is married and lives with her husband. She worked 
as a church secretary for 20 years and is now retired. She remains very active in her 
church and with her five grandchildren. She routinely walks one to two miles per 
day in the early mornings, 3–4 times per week. She has never smoked and does not 
drink alcohol. She consumes 2–3 caffeinated beverages per day, mainly coffee. 
Pertinent family history includes her mother who died of a stroke and a brother who 
has had myocardial infarction with coronary artery bypass grafting at the age of 67.

In the office, she notes that she largely has been feeling well but in the last 2–3 
months, she has felt more tired than usual and has trouble keeping up with her 
grandchildren. She finds that she short-winded after completing her morning walks 
and has attributed this to “getting older.” She has also noted that her ankles have a 
“sock ring” when she takes them off in the evenings. She has used her prn furose-
mide on a few occasions “if it gets really bad.” She has good urine output when she 
takes this. Her last dose of furosemide was about 1 week ago. She denies any chest 
discomfort, paroxysmal nocturnal dyspnea, or orthopnea. She sometimes notes her 
heart rate is increased during periods of emotional stress or if she’s “really pushing 
it” with activities. She has had no syncope or near syncope. She has been taking all 
of her medications as directed and without difficulties.

10.9.2  Objective

Height is 5′2″ and her weight is 160 lbs (BMI 29.26). Blood pressure is 128/72 
mmHg and her pulse is 113. She is afebrile. Upon examination, she is noted to have 
an irregularly irregular rhythm and 1–2+ bilateral lower extremity edema. Other 
physical exam findings include: lungs = fine bibasilar rales; abdomen = no disten-
tion; neck = negative for thyromegaly or JVD; neurologic = normal coordination 
and gate. She had lab work done a week prior to her appointment which included a 
lipid panel, basic metabolic panel, TSH, free T4, and Vitamin D level. All were 
within acceptable range with the exception of TSH of 0.23 and free T4 of 2.5 An 
ECG is performed due to irregularly irregular rhythm noted and shows atrial fibril-
lation with rapid ventricular response. She had a previous echocardiogram 5 years 
prior as part of her clearance for cholecystectomy which showed left ventricular 
systolic function of 50–55%, grade I diastolic dysfunction, mild concentric left ven-
tricular hypertrophy, mild left atrial enlargement, and trace to mild mitral regurgita-
tion. She has never previously had an ischemic evaluation.
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10.9.3  Assessment

Newly diagnosed atrial fibrillation with elevated rates and associated symptoms of 
fatigue, exertional dyspnea, and increased lower extremity edema for the last 2–3 
months. She has evidence of fluid overload on exam concerning for exacerbation of 
diastolic heart failure versus declining left ventricular systolic function, but does not 
appear acutely decompensated. Contributing factors to atrial fibrillation include 
age, history of hypertension, history of diastolic heart failure, suboptimal treatment 
of obstructive sleep apnea, medication-induced hyperthyroid state, and possibly her 
family history. Her mother died due to complications from a stroke, which could 
have been caused by undiagnosed atrial fibrillation. She also has a first degree rela-
tive with ischemic heart disease.

10.9.4  Plan

Initial plans should include stroke risk reduction and improved rate control. Once 
achieved, attention should focus on rhythm management. Based upon her age, sex, 
and past medical history, her CHA2DS2-VASc score is 3 (Female; age 73, and his-
tory of hypertension) which warrants initiation of anticoagulation. She does not 
have any active contraindications to anticoagulation and apixaban 5mg BID will be 
initiated for stroke risk reduction. Dosing of apixaban based upon her age <80, body 
weight of >60 kg, and normal renal function. Due to concerns of worsening left 
ventricular dysfunction, selection of rate control medication should not include 
nondihydropyridine calcium channel blockers. Jean will be initiated on metoprolol 
succinate 50 mg once daily every evening. A common side effect of metoprolol suc-
cinate is somnolence and evening dosing may ameliorate those complaints and 
improve adherence.

Due to noted hyperthyroid state on pre-visit labs, levothyroxine dose will be 
lowered to 50 mcg twice daily with plans for repeat TSH and free T4 in 6 weeks.

She should return to the clinic in 1 week for follow-up and repeat ECG to evalu-
ate effectiveness of rate control. If her rates are better controlled and she still exhib-
its lower extremity edema, consider initiation of low-dose diuretic therapy based 
upon proBNP result and blood pressure response to beta blocker initiation. If rates 
are not controlled, consider further titration of beta blocker or if patient is becoming 
hypotensive, initiate low dose of digoxin at 0.125mg daily and another 1 week fol-
low- up for ECG and further lab work including BMP and digoxin level.
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Once Jean is adequately rate controlled, obtain echocardiogram to evaluate left 
ventricular function and left atrial size. At this point, it would be appropriate to 
engage in co-management of the patient with cardiology.

After 4 weeks of therapeutic anticoagulation, proceed with cardioversion. If she 
becomes unstable during those four weeks, would proceed with transesophageal 
echocardiogram to rule out left atrial thrombus and proceed with cardioversion to 
sinus rhythm if no thrombus is found.

Considering female sex and complaints of exertional dyspnea and fatigue, as 
well as family history of ischemic heart disease, obtain a nuclear stress test to evalu-
ate for ischemia once patient has returned to sinus rhythm. As she is an avid walker, 
exercise nuclear stress test would be recommended over pharmacologic stress test.

Her blood pressure is currently in an acceptable range but may lower with the 
addition of beta blocker therapy.

Due to increased risk of atrial fibrillation with untreated or suboptimal treated 
sleep apnea, she will follow up with her sleep medicine specialist for further titra-
tion and adjustment of her CPAP.

10.9.5  Clinical Pearls

Though her AF may be induced from her hyperthyroid state, the persistent nature of 
her atrial fibrillation likely initiated atrial remodeling and she will be significantly 
more prone to recurrent and more persistent AF in the future. Consideration should 
be made to referring her for more advanced therapies for her atrial fibrillation 
including initiation of antiarrhythmic drug therapy and catheter ablation.

Patients who present with newly diagnosed atrial fibrillation in the setting of 
heart failure exacerbation often require close monitoring and follow-up. While a 
thorough evaluation of risk factors is imperative to the long-term success of rhythm 
management, these conversations may be delayed to subsequent follow-ups once 
the patient is stable. It is helpful to provide the patient with education materials to 
review once they get home, as the quantity of material covered may be difficult to 
maintain. One strategy is to provide the patient with a simple one-page document 
outlining common modifiable risk factors for atrial fibrillation and what items 
require more focus (Fig. 10.3).
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NORTON 
HEART SPECIALISTS

Heart Rhythm Center

Risk Factors For Atrial Fibrillation
Sleep Apnea

High Blood Pressure

Diabetes

Body Mass Index (BMI)

Exercise

Alcohol Intake

Tobacco

Cholesterol 

OK Needs Work

If you have been diagnosed with sleep apnea, it is very important that you use
your sleep device, as prescribed by your sleep specialist, routinely. You should
continue follow up with your sleep specialist at least once a year.

It is important to take your medications as prescribed by your physician. On
average, you should keep your blood pressure below 130/80. 

It is important to keep your diabetes under very tight control. Whether your
diabetes is managed by your primary care provider, or an endocrinologist, you
should follow up with them at routine intervals to make sure your blood sugar
is staying very well controlled. Your A1C should be less than 7%. 

Being overweight can increase your risk of afib. Your BMl is calculated using
your height and weight. A normal BMl is between 18.5-24.9. A BMl between
25-29.9 is considered overweight. A BMl greater than 30 is considered obese.
It is important to aim for a healthy weight. If necessary, we may refer you to
our Norton Health & Wellness Center to assist you in achieving a healthy
weight by changing your diet. (Your Current BMI is:                  ) 

Maintaining an active lifestyle is a good way to decrease your risk of afib. Starting
out, a good goal is __ minutes of low intensity (walking, water aerobics, etc.) 
__ times a week, gradually increasing the amount of time and number of days
you are exercising. Ultimately, the American Heart Association recommends at
least 150 minutes per week of moderate exercise. This can be 30 minutes a day,
five days a week. You can even divide your time into two or three segments of 
10-15 minutes per day. 

Men should have no more than 1-2 drinks/day and women no more than 1 drink/
day. Some patients are sensitive to even the smallest amounts of alcohol, so your
provider may recommend complete abstinence of alcohol. (1 drink = 1 can of
beer, 5oz. wine, 1.5oz. shot of liquor) 

If you use tobacco products (cigarettes, cigars, smokeless tobacco, etc.), we
STRONGLY encourage you to stop completely. We have resources to help you
quit. Stopping smoking is the single best thing you can do to improve your
overall health. 

You should have your cholesterol checked at routine intervals. Generally, the
guidelines for your cholesterol are: Total Cholesterol <200, LDL <130, HDL
>50 (women) >40 (men), Triglycerides < 150. Your doctor may have more
specific targets for you based on your risk factors for other medical problems. 

If you have not been diagnosed with sleep apnea, but have symptoms
suggestive of sleep apnea - as determined by your health care provider - it is
important that you have a sleep study done to determine whether or not you
have sleep apnea, and treat it if necessary. 

Fig. 10.3 Example patient checklist to modify risk factors for atrial fibrillation. Used with 
permission
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