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Atrial fibrillation (AF) is a common dysrhythmia that clini-
cians often encounter while caring for hospitalized
patients. Although many patients will have carried a diag-
nosis of AF prior to hospital admission, this review will

pertain to patients for whom a first documented episode
of AF occurs during hospitalization. Journal of Hospital
Medicine 2013;8:154-158. © 2013 Society of Hospital
Medicine

A 78-year-old otherwise healthy man with longstand-
ing hypertension is admitted to the hospital with
pneumonia. During the second hospital day, he devel-
ops atrial fibrillation (AF) with rapid ventricular
response, but his hemodynamics remain stable. He is
given oral metoprolol for rate control. A transthoracic
echocardiogram (TTE) shows mild concentric left ven-
tricular hypertrophy, normal left ventricular size and
function, and mild left atrial enlargement. The AF
spontaneously terminates after 24 hours and does not
recur during the hospitalization. What treatment and
monitoring are recommended at the time of discharge
for this patient’s AF?

BACKGROUND

AF is a common dysrhythmia that clinicians often
encounter while caring for hospitalized patients.
Although many patients will have carried a diagnosis
of AF prior to hospital admission, this review will
pertain to patients for whom a first documented epi-
sode of AF occurs during hospitalization. These
patients can be conceptually separated into 2 catego-
ries: those who have had undiagnosed AF for some
time (and are now diagnosed due to continuous
inpatient telemetry monitoring) and those whose AF
is secondary to their acute medical illness. Although
practically speaking, this distinction is not easy to
make, markers of chronic AF may include left atrial
enlargement and a clinical history of longstanding
palpitations.

INCIDENCE

The prevalence of AF in the general population is esti-
mated at 0.4% to 1.0%."* Prevalence increases with
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advancing age. Compared to the general population,
the population of hospitalized patients is inherently
older and enriched for comorbidities that are known
risk factors for the development of AF (such as con-
gestive heart failure, hypertension, and obstructive
sleep apnea) or are associated with paroxysmal AF
(such as stroke or transient ischemic attack [TIA]). As
a result, the prevalence of occult AF is necessarily
higher in this population than that of a general
cohort. The risk of developing AF is further increased
in hospitalized patients simply by the acute illness (or
postoperative state), whose associated catecholamine
surge and systemic proinflammatory state are well-
known precipitants for AF.> AF is common after car-
diac surgery (25%-30%)*° and occurs in about 3%
of patients undergoing major noncardiac surgery.®

In the setting of severe medical illness such as sep-
sis, the incidence of new onset AF has recently been
estimated at around 6%.” Among patients hospital-
ized with stroke, 2% to 5% will have a new diagnosis
of AF made by the admission electrocardiogram
(ECG).5'° Subsequent cardiac monitoring with inpa-
tient telemetry or Holter monitoring will detect previ-
ously undiagnosed AF in another 5% to 8% of
patients admitted with stroke.'"!?

PATHOPHYSIOLOGY

AF is a supraventricular tachyarrhythmia character-
ized by uncoordinated atrial activation; this chaotic
atrial activation translates into atrial mechanical dys-
function. '* Patients who develop AF may have atrial
substrate, such as patchy atrial myocyte fibrosis, that
increases their propensity to develop atrial dysrhyth-
mias.'* Other factors contributing to the likelihood of
developing AF are anisotropic conduction, atrial
chamber dilation, systemic inflammation, hyperadre-
nergic state, and atrial ischemia.®"*~'” Atrial flutter,
on the other hand, is an organized macro-reentrant
supraventricular arrhythmia that typically rotates
around the tricuspid annulus.

RISK FACTORS

Risk factors for the development of AF are well
defined. The risk factors in the chronic setting remain
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the same as those for the development of AF in the
setting of medical illness or in the postoperative state:
advancing age, male gender, prior diagnosis of AF,
congestive heart failure, hypertension, and obstructive
sleep apnea.’!® Surgical procedures, due to the sym-
pathetic surge and proinflammatory state that occur
in the postoperative period, increase the risk of AF.
Cardiac and thoracic procedures, which involve direct
manipulation of the heart and adjacent structures,
proffer the highest risk of AF.'”?° Although not nec-
essarily a risk factor for the development of AF,
patients with recent ischemic stroke are at high risk of
harboring AF; up to 7% of patients are diagnosed
with AF in the 3 months following ischemic stroke.?!

DIAGNOSIS

In the inpatient setting, the diagnosis of AF is typically
made through telemetry monitoring, which reveals
irregularly spaced QRS complexes and an absence of
organized atrial activity (ie, no discernible P waves or
flutter waves). For patients not on a continuous car-
diac monitor, the diagnosis of AF is made by 12-lead
ECG, which is triggered by patient complaint (palpita-
tions, lightheadedness, dyspnea, or chest pain), physi-
cal exam findings, or review of vital sign
measurements (ie, sudden changes in heart rate). The
dysrhythmia should sustain for at least 30 seconds for
a diagnosis of AF to be made.

INITIAL WORKUP

When AF is suspected (or has been diagnosed by te-
lemetry), a 12-lead ECG should be immediately
obtained (Table 1). This will help to confirm the diag-
nosis of AF (as distinct from atrial flutter) and begin
the investigation for underlying causes (ie, analysis of
ST-segment shifts for evidence of myocardial ischemia
or pericarditis). A focused history, physical exam, and
review of vital signs can quickly determine if there are
any urgent indications for cardioversion, such as the
development of pulmonary edema, the presence of an-
gina pectoris, or rhythm-related hypotension. A TTE
should be obtained to assess for structural heart dis-
ease (left atrial enlargement, valvular disease, cardiac
tumor) that may serve as a substrate for AF. The
echocardiogram will also provide an assessment of left
ventricular function, which will inform the treating
physician regarding the safety of using atrioventricular
(AV) nodal blocking agents, such as B-blockers and
nondihydropyridine calcium channel blockers, which
may also act as negative inotropes. Although occult
hyperthyroidism is a rare cause of AF,** a serum thy-
roid-stimulating hormone test should be obtained to
rule out this reversible cause. Electrolytes should be
monitored and serum potassium and magnesium levels
should be maintained at >4.0 mmol/L and >2.0 mEq
mmol/L, respectively. Measurement of serum B-type
natriuretic peptide can be helpful in determining
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TABLE 1. Initial Workup of Atrial Fibrillation

Confirmatory study

12-lead electrocardiogram
Assessment of clinical stability

History (chest pain, shortness of breath, syncope/presyncope)

Physical exam (blood pressure, heart rate, pulmonary rales, jugular venous distension)
Evaluation for structural heart disease

Physical exam (pathologic murmurs, third heart sound, abnormal PMI, friction rub)
Transthoracic echocardiogram

Metabolic triggers

Serum potassium and magnesium

Serum thyroid stimulating hormone

Prognostic indicators

Serum brain natriuretic peptide

Other investigations (as guided by clinical suspicion)

Chest CT angiogram

Serum troponin

Blood cultures

NOTE: Abbreviations: CT, computed tomography; PMI, point of maximal impulse.

prognosis and likelihood of left ventricular dysfunc-
tion in patients with AF.?*>*

Other investigations should be guided by the clini-
cal suspicion for other secondary causes. Examples
include assessment for infection in the postoperative
patient, ruling out myocardial infarction in patients
with chest pain and risk factors for coronary artery
disease, evaluating for pericarditis following cardiac
surgery, and having a high suspicion for pulmonary
embolism in patients with prolonged immobilization,
hypercoagulable state, or recent knee/hip replacement
surgery.

STRATEGIES FOR PREVENTION/SCREENING

AF prevention and screening strategies are not practi-
cal for patients admitted for medical illnesses. When
used for perioperative prophylaxis, however, amioda-
rone has been shown to clearly reduce postoperative
AF (and shorten hospitalizations) after coronary artery
bypass graft surgery.**’ Statin use has been associated
with a decrease in postoperative AF following major
noncardiac surgery.?® Patients hospitalized with acute
ischemic stroke or TTA should undergo cardiac moni-
toring throughout their hospitalization if feasible, or
for at least 24 hours.”” Recent data indicate that ei-
ther Holter monitoring or continuous cardiac teleme-
try are acceptable methods of screening stroke
patients for underlying AF."!

THERAPIES

In all cases of AF, underlying causes of the dysrhyth-
mia (such as heart failure, infection, electrolyte distur-
bances, and pain) should be sought and treated.

AF associated with unstable symptoms (heart fail-
ure, angina, hypotension) calls for urgent rhythm con-
trol. In this setting, cardioversion should be
performed immediately; anticoagulation should be ini-
tiated concomitantly unless a contraindication to anti-
coagulation exists. Stable patients should be assessed
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for indications for elective cardioversion and acute
anticoagulation. Generally speaking, it is desirable to
perform transesophageal echocardiography (TEE) and
cardioversion prior to discharge from the hospital in
patients whose new-onset AF has persisted, assuming
that they are candidates for therapeutic anticoagula-
tion. This is particularly true for patients who are at
all symptomatic from their AF. Allowing patients to
remain in AF for weeks to months will increase their
risk of developing long-standing persistent AF.

AF is a well-recognized risk factor for the develop-
ment of atrial thrombi and resultant thromboembolic
events. Thrombus formation is thought to be a result
of stasis of blood in the atria during AF as well as a
localized hypercoagulable state in the left atrium in
patients with AF.?® Left atrial thrombus can develop
in patients with AF of duration <3 days.”” Echocar-
diographic evidence suggests that left atrial appendage
function can be transiently depressed following cardi-
oversion, which may help to explain the finding of
increased risk of thromboembolism immediately after
cardioversion.>>*! In fact, 98% of thromboembolic
events after cardioversion occur within 10 days.>!
Studies using serial TEE show that atrial thrombi typi-
cally resolve after 3 to 4 weeks of anticoagulation.?®
These data are the basis for the recommendation that
patients with AF that has lasted 48 hours or more
should receive 4 weeks of therapeutic anticoagulation
prior to cardioversion that is not TEE guided. Impor-
tantly, administration of antiarrhythmic agents, such
as amiodarone, should be considered an attempt at
rhythm control, and therefore anticoagulation should
be used in the same way during antiarrhythmic drug
initiation as with direct-current cardioversion. Medi-
cations most commonly used to acutely terminate AF
are ibutilide, propafenone, and flecainide.

In the inpatient setting, nonemergent cardioversion
in patients who have had AF for more than 48 hours
should be TEE guided, unless the onset of the arrhyth-
mia was clearly documented and therapeutic anticoa-
gulation was initiated within 48 hours of the onset.
Patients should be receiving therapeutic anticoagula-
tion at the time of the TEE. Contrast-enhanced mag-
netic resonance imaging is a promising noninvasive
option for assessing for intracardiac thrombus, but
this modality has not yet been widely adopted as an
acceptable alternative to TEE.>?

Anticoagulation in the short term can be rapidly
achieved using heparins (intravenous unfractionated
heparin, subcutaneous enoxaparin) or the newer oral
anticoagulants such as dabigatran (a thrombin inhibi-
tor) or rivaroxaban and apixaban (factor Xa inhibi-
tors). Importantly, should significant bleeding occur,
options for reversal of these new oral anticoagulant
agents are limited.>®> Vitamin K antagonists such as
warfarin remain a viable option for long-term anticoa-
gulation, but usually require 4 to 5 days to reach peak
effect; the goal international normalized ratio (INR) is

2.0 to 3.0. In patients with chronic kidney disease, the
newer oral anticoagulants (dabigatran, rivaroxiban,
and apixaban), as well as low molecular weight hepa-
rins, should be dose adjusted in patients with moder-
ate renal dysfunction and avoided altogether in
patients with severe renal dysfunction.

Ventricular response rate control, rather than
rhythm control, is a reasonable initial strategy for
patients who do not have significant symptoms from
AF. Rate control can be achieved using traditional AV
nodal blocking agents (B-blockers and nondihydropyr-
idine calcium channel blockers). Initially, the use of
intravenous (IV) agents is reasonable. IV metoprolol
and IV diltiazem are useful because they both have a
rapid onset of action, which allows for repeated bolus
dosing at closely spaced intervals. Both IV agents have
a 2- to 4-hour half-life. Once rate control has been
achieved, the amount of IV drug required to achieve
heart rate control can be tallied and converted into
oral dosing. Cardiac glycosides can also be used to
rate-control AF; digitalis works by exerting a vago-
tonic effect via alterations in calcium handling in the
AV node. Digoxin is most effective in the rate control
of patients with persistent AF rather than those with
recent onset AF.>* Even in patients with persistent AF,
digoxin only lowers average heart rate during rest and
not during exertion/stress.>> In patients with marginal
blood pressure, digoxin can be safely used because it
does not have any negative inotropic effects. In
patients receiving a rate control strategy, the decision
of whether to anticoagulate should be based on the
risk of thromboembolic stroke as determined by clini-
cal risk factors. In general, patients with a CHADS2
score®® of 0 can be treated with aspirin (325 mg
daily)?” for thromboembolism prevention, and those
with a score of 2 or more should receive therapeutic
anticoagulation. Patients with a CHADS2 score of 1
can reasonably be treated with either regimen, and a
more nuanced assessment of bleeding and stroke risk
is required. The more recently described CHA2DS2-
VASc score allows for better stroke risk discrimination
among patients with low CHADS2 scores (Table 2).38

Additionally, the HAS-BLED scoring system (which
incorporates hypertension, abnormal renal/liver func-
tion, stroke, bleeding history, labile INR, and drugs/
alcohol) provides a convenient method for estimating
a patient’s risk of major bleeding with therapeutic
anticoagulation.®’

Patients who are hospitalized with acute stroke and
are found to have new onset AF require special con-
sideration in regard to the timing of anticoagulation
and rate-control strategies. Although these patients
are at risk for recurrent cardioembolism during their
hospitalization, they are also at increased risk of hem-
orrhagic conversion of their cerebral infarct. Random-
ized studies comparing low-molecular-weight heparins
versus antiplatelet agents for acute cardioembolic
stroke indicate no net benefit of anticoagulation in
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TABLE 2. The CHADS2 and CHA2DS2-VASc Risk
Stratification Scores

CHADS? Elements CHADS?2 Score Annual Stroke Risk
CHF 0 1.2%
Hypertension 1 2.8%
Age >75 years 2 3.6%
Diabetes 3 6.4%
Stroke/TIA (2 points) 4 8.0%
5-6 1.4%
CHA2DS2-VASC Elements CHA2DS2-VASc Score Annual Stroke Risk ®
CHF 0 0.0%
Hypertension 1 0.7%
Age >75 years (2 points) 2 1.9%
Age 65-74 years 3 4.7%
Diabetes 4 2.3%
Stroke/TIA (2) 5 3.9%
Viascular disease 6 4.5%
Female gender 7 10.1%
8-9 ~20%

NOTE: Abbreviations: CHF, congestive heart failure; TIA, transient ischemic attack.
Stroke risk is adjusted for aspirin use.

the first 2 weeks after stroke.*®*! However, anticoa-
gulation is probably safe within 14 days for patients
with minor stroke because they are at less risk of
hemorrhagic conversion.”” Therefore, a reasonable
approach is to start anticoagulation immediately after
TIA, 5 to 7 days after a minor stroke, and 10 to 14
days after a major stroke. Furthermore, patients with
acute ischemic stroke are particularly susceptible to
infarct extension from even minor degrees of blood
pressure reduction,** and therefore their AF must be
managed with this hemodynamic consideration in
mind.

SHORT-TERM SEQUELAE

Increased hospital stay length, hospital cost, and mor-
bidity have been well described to be increased in
patients with postoperative AF following cardiac sur-
gery’ and noncardiac surgery.*> In a recent study of
patients with severe sepsis, those who developed new
onset AF had a significantly increased risk of stroke
and in-hospital mortality.”

LONG-TERM THERAPIES/MONITORING

Among patients with newly diagnosed AF during a
hospitalization, those with multiple major risk factors
for stroke (CHADS2 score >1 or CHA2DS2VASc
score >2) should receive long-term anticoagulation,
unless monitoring is performed (Holter monitor,
event monitor, implantable loop recorder) and shows
an absence of AF. In patients with hypertension or
coronary artery disease, prescription of a B-blocker
should be considered. Outpatient clinic follow-up
with a general cardiologist or electrophysiologist is
important to help guide these decisions regarding
rhythm monitoring, continuation of anticoagulation,
and continuation of any antiarrhythmic drugs that
were prescribed.
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LONG-TERM SEQUELAE

AF has recently been shown to have adverse long-
term consequences, even in a relatively healthy cohort
of patients.** Postoperative AF has been associated
with poor neurocognitive outcomes following CABG
surgery.* Although data are lacking with regard to
the prognostic significance of AF in the setting of hos-
pitalization, it is reasonable to presume that it is a
predictor for future episodes of AF. We know that
15% to 20% of all strokes occur in patients with
AF,? and the group of patients with a new diagnosis
of AF during hospital admission is almost certainly
enriched for stroke risk. This underscores the impor-
tance of either starting long-term anticoagulation
upon discharge in patients at medium-high risk of
stroke, or ensuring timely communication of a new
AF diagnosis to patients’ outpatient physicians so that
appropriate antithrombotic drugs can be started soon
after discharge.

CONCLUSIONS

AF is a common problem among patients hospitalized
for medical illness or in the postoperative state. Diag-
nosis of the dysrhythmia and identification of any re-
versible causes are the key first steps in management.
Oftentimes, rate and rhythm control strategies are
both reasonable courses of action, although it is im-
portant to include appropriate anticoagulation as part
of both approaches. Cardiology consultation can be
helpful in the decision-making process.

In the vignette described at the beginning, we have
a patient with a CHADS2 score of 2 (age, hyperten-
sion) and newly diagnosed paroxysmal AF during hos-
pitalization. The dysrhythmia was likely triggered by
his medical illness, but we have no way of knowing
whether he has had asymptomatic paroxysms of AF in
the past. Oral anticoagulation along with a B-blocker
should be prescribed at discharge. Clinic follow-up
with a cardiologist should be arranged prior to dis-
charge, and consideration of withdrawing anticoagula-
tion in the future should be guided by outpatient
rhythm monitoring.

Disclosure: Nothing to report.
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