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ABSTRACT

Heart failure (HF) afflicts nearly 6 million Americans, resulting in one million emergency department
(ED) visits and over one million annual hospital discharges. An aging population and improved survival
from cardiovascular diseases is expected to further increase HF prevalence. Emergency providers play a
significant role in the management of patients with acute heart failure (AHF). It is crucial that emergency
physicians and other providers involved in early management understand the latest developments in diag-
nostic testing, therapeutics and alternatives to hospitalization. Further, clinical trials must be conducted in
the ED in order to improve the evidence base and drive optimal initial therapy for AHF. Should ongoing
and future studies suggest early phenotype-driven therapy improves in-hospital and post-discharge out-
comes, ED treatment decisions will need to evolve accordingly. The potential impact of future studies
which incorporate risk-stratification into ED disposition decisions cannot be underestimated. Predictive
instruments that identify a cohort of patients safe for ED discharge, while simultaneously addressing bar-
riers to successful outpatient management, have the potential to significantly impact quality of life and
resource expenditures. (J Cardiac Fail 2015;21:27—43)
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Heart failure (HF) afflicts nearly 6 million Americans, re- population and improved survival from cardiovascular dis-
sulting in 1 million emergency department (ED) visits and eases is expected to further increase HF prevalence.” By
more than 1 million annual hospital discharges.l"2 An aging 2030 an estimated 25% increase in HF prevalence will result
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in an additional 3 million affected individuals."* Of the
$39.2 billion spent on HF care in the United States in
2010, inpatient admissions accounted for the single largest
proportion. By 2030, the amount spent on hospital care
for HF will be even greater as annual total costs are ex-
pected to be close to $70 billion.

Emergency providers play a significant role in the manage-
ment of patients with acute heart failure (AHF). Therapeutic
and disposition decisions made by emergency providers have
direct impact on morbidity, mortality, and hospital length of
stay, all of which affect health care costs.” ~ More than
80% of ED patients with AHF are admitted to the hospital,
a proportion that has remained largely unchanged over the
past 5 years.” It is crucial that emergency physicians and other
providers involved in early management understand the latest
developments in diagnostic testing, therapeutics, and alterna-
tives to hospitalization. Equally important are partnerships
between emergency providers and HF specialists along with
the entire interdisciplinary team caring for HF patients to
streamline care from the ED to the inpatient and outpatient
settings.

Current Approaches to Diagnosis

Although there is no universally accepted terminology to
describe AHF, for the purpose of clarity we have chosen to
use AHF defined as chronic or de novo HF with new or
worsening symptoms requiring acute therapy. Patients pre-
sent to the ED with signs and symptoms, not diagnoses.
Although dyspnea is the most common symptom in AHF,
it has a large list of differential diagnoses. Efficient diag-
nosis is critical, because delays in the delivery of care for
AHF are associated with increases in mortality, hospital
length of stay, and treatment costs.'°"!* Therefore, an un-
derstanding of the strengths and limitations of the history,
physical examination, and laboratory and radiographic tests
used to assist in the diagnosis of AHF is essential.

History and Physical Examination

Multiple studies suggest that there is no historical or phys-
ical examination finding that achieves sensitivity and speci-
ficity >70% for the diagnosis of AHF. Furthermore, only 1
clinical finding, the S3 gallop, achieves a likelihood ratio
positive (LR+) >10 and none carries an LR— <0.1." In
a meta-analysis of 18 studies,'” prior HF was the most useful
historical parameter, with LR+ of 5.8 and LR— of 0.45.
Dyspnea on exertion is the symptom with the lowest LR—
at 0.48, but it has an LR+ of only 1.3,'3"14 whereas parox-
ysmal nocturnal dyspnea, orthopnea, and peripheral edema
have the best LR+ (2.1—2.6), but notably poor LR—
(0.64—0.70)."*'* Emergency physician clinical judgment is
only modestly useful, with LR+ 4.4 and LR— 045."°
Although the S3 has the highest LR+ (11), it has far less
utility as a negative predictor (LR— 0.88)"° and suffers
from poor interrater reliability.”'® Hepatojugular reflux

(LR+ 6.4) and jugular venous distension (LR+ 5.1), are
the only other examination findings with LR+ >5.

Chest Radiography

Chest radiography demonstrating pulmonary venous
congestion, cardiomegaly, and interstitial edema are the
most specific test findings for AHF (Table 1)."*'* However,
their absence cannot rule out AHF, because up to 20% of
patients with AHF show no congestion on ED chest radiog-
raphy.'” Particularly in late-stage HF, patients may have few
radiographic signs, despite AHF symptoms and elevated
pulmonary capillary wedge pressure (PCWP).'*0-%!

Electrocardiography

Electrocardiography is not useful for diagnosis, but it may
suggest a specific cause or precipitant of AHF, such as myocar-
dial ischemia, acute myocardial infarction, or arrhythmia. The
presence of atrial fibrillation has a high LR+ for AHF; howev-
er, new t-wave changes are also associated with AHF
(Table 1)."* Electrocardiography may also offer clues as to
the underlying cause of chronic HF (eg, Q waves in ischemic
cardiomyopathy, low voltage in cardiac amyloid).

Biomarkers

The natriuretic peptides (NPs) B-type NP (BNP) and its
precursor N-terminal pro-BNP are the most established
AHF diagnostic biomarkers. They add value in the setting
of undifferentiated dyspnea by improving diagnostic
discrimination,””” and they correlate with cardiac filling
pressures and ventricular stretch.”* NP testing is a class 1
(best evidence) guideline recommendation by both the Heart
Failure Society of America (HFSA) and the American Col-
lege of Cardiology Foundation (ACCF)/American Heart As-
sociation (AHA)*° and may be particularly useful when
the etiology of dyspnea is unclear; it has been shown to
have greater utility than chest radiography for diagnosing
AHF.'*??> Newer markers, such as ST2 and galectin-3,
have been explored for prognostic assessment and diagnosis
of preclinical HF,27‘28 but their role in the ED is less clear.

NP levels can be affected by age, sex, weight, and renal
function (Table 2).”” Dyspnea not due to AHF can still be
associated with NP elevation in a variety of conditions asso-
ciated with myocardial stretch, (eg, right ventricular stretch
from pulmonary hypertension or pulmonary embolism, acute
coronary syndromes) or decreased renal clearance.’’ ~” Pa-
tients with HF with preserved left ventricular ejection frac-
tion (LVEF) have a smaller left ventricular radius and
thicker walls than HF patients with reduced LVEF (HFrEF),
resulting in proportionally lower NP levels for similar de-
grees of AHF, suggesting that different diagnostic thresholds
are needed depending on whether LVEF is preserved or
reduced.” Beyond clinical factors, additional variation in
NP levels can arise from heritable®* and specific genetic var-
iants that have been shown to alter assay performance.” In
general, changes of >50% from baseline represent wors-
ening HF; however, significant variation in NP levels can
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