\

=CHEST

M

[ Commentary }

Optimizing Atrial Fibrillation Management
From ICU and Beyond

Allan J. Walkey, MD, D. Kyle Hogarth, MD, FCCP; and Gregory Y. H. Lip, MD

Atrial fibrillation (AF) that newly occurs during critical iliness presents challenges for both
short- and long-term management. During critical illness, patients with new-onset AF are
clinically evaluated for hemodynamic instability owing to the arrhythmia as well as for poten-
tially reversible arrhythmia triggers. Hemodynamically significant AF that persists during crit-
ical illness may be treated with heart rate or rhythm control strategies. Recent evidence
suggests that patients in whom AF develops during acute illness (eg, sepsis, postoperatively)
have high long-term risks for AF recurrence and for AF-associated complications, such as
stroke, heart failure, and death. Therefore, we suggest increased efforts to improve commu-
nication of AF events between inpatient and outpatient providers and to reassess patients
who had experienced new-onset AF during critical illness after they transition to the post-ICU
setting. We describe various strategies for the assessment and long-term management of

patients with new-onset AF during critical illness. CHEST 2015; 148(4):859-864

ABBREVIATIONS: AF = atrial fibrillation; DC = direct current; NOAC = non-vitamin K antagonist oral
anticoagulant; SAMe-TT,R, = sex female, age <60 years, medical history (more than two comorbidities),
treatment (interacting drugs, eg, amiodarone for rhythm control), tobacco use (doubled), race (doubled);
VKA =vitamin K antagonist

Atrial fibrillation (AF) is the most common
arrhythmia encountered in the ICU,
affecting approximately 6% of critically ill
patients.! AF appears markedly more
common among critically ill patients with

cardial injury, ischemia, and atrial stretch
that occur during critical illness.

New-onset AF that occurs during critical
illness appears to be a marker of immediate
and future poor prognosis. Fewer than one-
half of patients with new-onset AF survive

an acute sepsis hospitalization.> Acutely,
supraphysiologic heart rates induced by

certain conditions, such as severe sepsis.2
Nearly 33% of critically ill patients with
sepsis have AF, and 10% have new-onset
AF3 The high incidence of AF during crit-
ical illnesses such as sepsis may be due to
the convergence of age and diabetes as
shared risk factors as well as the acute

AF result in loss of cardiac output, which
may destabilize already critically ill patients.
Subacutely, decreased cardiac output, atrial

inflammation, catecholamine surges, myo-

stasis, and coagulopathy of sepsis* may
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converge to produce increased in-hospital stroke rates.>
In addition, AF may be an underrecognized manifesta-
tion of acute cardiac dysfunction during sepsis and a
marker of critical illness severity.>

Despite the poor outcomes associated with new-onset
AF during critical illness, little evidence guides its
management. Highlighting the knowledge gaps sur-
rounding treatment of AF during critical illness, system-
atic reviews have concluded that little direct evidence
guides the management of AF during noncardiac crit-
ical illness.5” Thus, recommendations for the manage-
ment of AF during critical illness generally are based on
observational studies and expert opinion. We suggest
that, first, principles in management of AF during crit-
ical illness include assessments for new hemodynamic
collapse and drivers of arrhythmia. Second, clinicians
should seek potentially reversible AF triggers, such as
electrolyte disturbances (eg, hypokalemia, hypomagne-
semia, acidemia),®10 3-agonist medications, acute myo-
cardial injury or stretch, or airway obstruction.!!

In addition to the management of the underlying condi-
tion, multiple strategies are available to treat AF in the
short-term among critically ill patients. Guidelines
strongly recommend (but with a low level of supporting
evidence) urgent direct current (DC) cardioversion for
patients in whom shock or severe cardiogenic pulmo-
nary edema from reduced cardiac output develops due
to severe tachycardia (eg, heart rates > 150 beats/min)
or loss of atrial systole resulting from AF.1213 Unfortu-
nately, DC cardioversion of AF during critical illness
frequently is unsuccessful, often requires multiple
attempts, and is associated with high AF recurrence
among patients in whom initial cardioversion is suc-
cessful. In one surgical ICU, only 37% of patients with
new-onset AF responded to multiple attempts at DC
cardioversion.! Failure to convert to sinus rhythm
after attempted cardioversion of new-onset AF during
septic shock may be an additional marker of poor
prognosis.!s

In patients with AF during critical illness who do not
require emergent cardioversion, clinicians may attempt
to improve hemodynamics with antiarrhythmic medi-
cations, such as amiodarone, or with agents to slow
atrioventricular nodal conduction (3-blockers, nondi-
hydropyridine calcium channel blockers, magnesium;
digoxin, and to some extent, amiodarone). Each medica-
tion class has theoretical advantages and disadvantages
for use among critically ill patients. 3-Blockers are avail-
able in very short-acting formulations (ie, esmolol) to
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reduce heart rate and attenuate myocardial excitability;
however, B-blockers also have negative inotropic and
vasodilatory effects that may produce hypotension and
reduce cardiac output. Similarly, nondihydropyridine
calcium channel blockers may slow heart rate but also
reduce inotropy, produce vasodilation, and cause hypo-
tension. Cardiac glycosides (digoxin) may slow nodal
conduction to reduce heart rates without causing hypo-
tension but are longer acting, less effective in high cate-
cholamine states that characterize critical illness,'¢ and
have a low therapeutic index with high potential for
toxicity among critically ill patients. Amiodarone may
slow nodal conduction and have antiarrhythmic effects
resulting in cardioversion but also presents risks for
proarrhythmic effects, drug interactions, and organ
toxicities.”'® Amiodarone infusion may also be associ-
ated with hypotension and reduced cardiac output,
especially among patients with concurrent cardio-
vascular disease, an effect that may be related to its
cosolvents.!2

Only small, single-center studies have compared the
effectiveness of selected AF therapies in critically ill
patients. In a randomized trial among 60 critically ill
patients with recent-onset AF and rapid ventricular
response, IV diltiazem was more successful than
amiodarone in achieving heart rate control but with
greater incidence of hypotension after administration (30%
vs 2.5%).17 In another trial of 60 hospitalized patients
with new-onset AF, IV amiodarone was associated with
greater conversion to sinus rhythm at 24 h (92%) than
IV digoxin (71%) but with a potentially greater
number of adverse reactions among patients receiving
amiodarone, including bradycardia and death.'®

Unfortunately, controlled comparisons among other AF
therapies in critically ill patients are lacking. Indirect
evidence among noncritically ill patients suggests that
B-blockers and calcium channel blockers may similarly
reduce heart rate during new-onset AF2! and are superior
to digoxin.22 IV magnesium therapy may also provide
effective rate control during acute AF, and in one trial,
it was superior to amiodarone for rhythm control.23-25
Interestingly, esmolol infusion decreased mortality
among patients with tachycardia and vasopressor-
dependent septic shock in a single-center randomized
trial.26 Whether esmolol would have similar effects
during AF is unclear. However, given the limited and
indirect evidence base for choice of initial AF therapy

during critical illness, rate control therapy with esmolol
for new-onset AF during critical illness may be a reason-

able first choice, with consideration for use of magnesium,
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diltiazem, and amiodarone as second-line therapy and
digoxin as third-line therapy in situations where esmolol
is ineffective or associated with complications.

New-onset AF during sepsis is also associated with
increased short-term risks of ischemic stroke, with

threefold greater stroke rates compared with patients
without AF during sepsis.? Risks of stroke appear to be
approximately 0.2% per day during sepsis,? but the risk/
benefit ratio of anticoagulation during acute critical
illness is unclear. Critically ill patients may have throm-
bocytopenia, renal failure, liver failure, invasive devices,
and unscheduled procedures that may substantially
increase risks of severe bleeding. Data currently are
lacking regarding rates of severe bleeding or esti-
mates of stroke risk reduction with use of systemic
anticoagulation during critical illness. Thus, anticoagu-
lation treatment for new-onset AF among critically ill
patients with elevated bleeding risk cannot be recom-
mended currently as a treatment where benefits out-
weigh risks.

Importantly, poor outcomes associated with new-onset
AF during acute illnesses continue long after improve-
ment of the illness. For example, more than one-half of
patients with new-onset AF in the setting of a potential
AF precipitant (eg, pulmonary embolism, thyrotoxicosis,
acute alcohol consumption, sepsis, surgery)?2 have a
later recurrence of AF. Patients with new-onset AF
during acute illness also have elevated long-term risks
of stroke,””?* heart failure, and death.?? Among patients
with new-onset AF during sepsis who had an ischemic
stroke following a hospitalization for sepsis, nearly one-
half were not given another AF diagnosis before the
stroke, a finding that highlights the possibility that AF
occurring during an acute illness may represent a pre-
vious missed opportunity® to recognize AF3' and poten-
tially reduce long-term cardiovascular events. Given the

potential consequences for long-term events, improved
documentation of new AF events during a hospitaliza-

tion and communication between inpatient and outpa-
tient providers are warranted.

Post-ICU Management of New-Onset AF

New-onset AF in the acute setting (eg, sepsis) that
reverts to sinus rhythm may still indicate a propensity
to develop the arrhythmia again potentially because of
associated comorbidities or other predisposing factors.
In the post-ICU setting, fully evaluating patients who
experience new-onset AF during critical illness would
be important because of a high risk of recurrence, asso-
ciated comorbidities, and the need to proactively manage

journal.publications.chestnet.org

AF whether paroxysmal or persistent. AF often is asymp-
tomatic, and only one in 12 paroxysms of AF are symp-
tomatic.? Indeed, asymptomatic AF may carry a poor
prognosis,’* and symptoms are not a good guide to
whether AF is present.’* Associated comorbidities such
as hypertension and heart failure need to be managed
as part of a holistic approach to AF management. Most
cardiologists would perform echocardiography on
patients with AF to glean information on cardiac struc-
ture and function. Thyroid function assessment could
be useful, especially because subclinical thyroid disease
may be prevalent among elderly patients.

The first priority of long-term AF management is
stroke prevention. The presence of AF increases the
risk of stroke fivefold overall, but this depends on the
presence or absence of stroke risk factors® irrespec-
tive of whether a rate or rhythm control strategy is
planned. However, in patients recovering from critical
illness, consideration of a thromboembolism prophy-
laxis or an anticoagulation approach should be
informed by changes in patient care goals, renal func-
tion, bleeding risks, and medications (which may
interact with anticoagulants) following the need for
intensive care.

In older guidelines, there was much empbhasis on target-
ing patients at high risk for stroke to offer such patients
vitamin K antagonists (VKAs), such as warfarin. However,
many such patients were undertreated with VKAs, and
aspirin was used instead despite it being minimally effec-
tive and not safe when used as thromboprophylaxis.?637
Today, in the era of non-VKA oral anticoagulants
(NOAC:) the focus of guidelines is to initially identify
low-risk patients (CHA,DS,-VASc [congestive heart
failure, hypertension, age = 75 years, diabetes, pre-
vious stroke/transient ischemic attack, vascular disease,
age 65 to 74 years, sex category] score of 0 for men and
1 for women) who do not need antithrombotic therapy
(step 1).38 Subsequent to this step, effective stroke pre-
vention can be offered to patients with one or more
additional stroke risk factors (step 2), and effective stroke
prevention means an oral anticoagulant with either a
VKA (with good-quality anticoagulation control as
reflected by a time in therapeutic range > 70%%*) or an
NOAC. In an anticoagulation-naive patient receiving a
new diagnosis of AF, decision-making between a VKA
or an NOAC can be helped by calculating the SAMe-TT,R,
(sex female, age < 60 years, medical history [more
than two comorbidities], treatment [interacting drugs,
eg, amiodarone for rhythm control], tobacco use
[doubled], race [doubled]) score,* which allows the
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prescriber to use simple clinical factors to determine
which patients would likely do well taking a VKA
(SAMe-TT,R, score 0-2) or in whom good-quality
anticoagulation control as reflected by a high time in
therapeutic range is less likely (SAMe-TT,R, score >2)
and an NOAC would be a better option. The SAMe-
TT,R, score has been validated to predict labile interna-
tional normalized ratios, thromboembolism, mortality,
and bleeding.4-43

Subsequent management of AF requires a decision on
rate or thythm control, and this is largely patient cen-
tered and symptom directed. Rate control is noninferior
to rhythm control as a management strategy for mor-
tality, thromboembolism, and so forth,* but rhythm
control (by antiarrhythmic drugs, electrical cardiover-
sion, or ablation) improves symptoms and functional

Clinical Assessment

status compared with rate control, at least in the short
to medium term.* In patients for whom rate control is
chosen, this is again guided by symptoms because a
strategy of lenient rate control is noninferior to strict
rate control.

In conclusion, the development of new-onset AF in the
ICU requires thorough evaluation and proactive man-
agement in the post-ICU setting. The management cas-
cade requires the following aspects to be investigated
and managed: (1) stroke prevention; (2) rate vs rhythm
control, depending on symptoms; and (3) detection and
treatment of comorbidities (eg, hypertension, heart fail-
ure, ischemic heart disease). A systematic and holistic
approach is needed to improve our management of this
common arrhythmia and to reduce its major health-
care burden (Fig 1).

| Unstable due to arrhythmia

NOT acutely unstable due to arrhythmia

ICU

*Electrolyte disturbance
*Acid-base abnormality
*Beta agonist

*Airway obstruction
*Myocardial stretch, strain

Assess for
Reversible

AF persists and patient is NOT
at hemodynamic goals

or injury

NOT successful
Rate in achieving Rhythm
. —1 hemodynamic
Documentation of new AF Control 4 control
goals
\ (.

Post-ICU ]

Re-Assessment J

Rhythm and heart rate surveillance
*Cardiovascular comorbidities
*Echocardiography

*Thyroid function
*Stroke Risk

*Patient preferences
\

| Stroke risk NOT low l

| Symptom and/or hemodynamic goals NOT met |

Consider
anticoagulation

Institute rate or rhythm
control strategy

Figure 1 — Approach to the short-term and long-term management of new-onset AF during critical illness. The initial approach involves clinical assess-
ment for hemodynamic and respiratory stability related to AF, with evaluation for reversible triggers and initiation of heart rate or rhythm control
treatments to meet hemodynamic goals. After clinical improvement, patients should be systematically reevaluated for stroke risk (eg, CHA,DS ,-VASc
[congestive heart failure, hypertension, age = 75 y, diabetes, previous stroke/transient ischemic attack, vascular disease, age 65-74 y, sex category]
score) and evidence of AF recurrence to guide initiation of thromboembolism prophylaxis, rate control, or rhythm control. AF = atrial fibrillation;

DCCV = direct current cardioversion.
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